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SOGKADE DRAMINage 
~ 
MODERN hOADWways 


THIS FREE BOOKLET TELLS YOU HOW 


@ Frost heaves, chuck holes, sinking pave- 
ments—(call them what you will)—are no 


longer looked upon as “unavoidable acts of 


Nature.” These conditions, which cost the 
American public more than 35 million dollars 
this year, can be and are being prevented by 
proper subdrainage. 

Leading engineers now agree that at least 80 
per cent of all road surface defects are caused 
by a wet, improperly drained subgrade. So 


| SEND ME a free copy of your new 32-page 
bulletin on subdrainage. 


Name 


Title 


Address 


ARMCO 


repairing the surface without removing the 

water is like “rubbing liniment ona broken leg.” 

In most cases, the logical solution is to in- 

tercept or remove the excess water by means 

of Armco Perforated Pipe subdrains. Thou- 

sands of these installations are already func- 

tioning efficiently —keeping roads smooth and 
safe with a big reduction in maintenance. 

Before winter weather sets in, why not make 

several test installations under the stretches of 

road that have given you the most 

trouble. You'll find helpful informa- 

tion in our new 32-page bulletin, 

“Subgrade Drainage for Modern 

Roadways.” Mail the coupon for your 

free copy. Armco Culvert Manufac- 

turers Association, Middletown, Ohio. 


PERFORATED PIPE 
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“Wrong Address”? 


NGINEERS generally have been interested in the 
recent exchange of views between President 
Roosevelt and Dr. Karl T. Compton and other 

technical educators. The President very properly 
pointed out the need for education that will “give com- 
ing generations of engineers the vision and flexible 
technical equipment” necessary to cope with the social 
implications of their technical progress. 


That need is increasingly urgent. From time to time 
this page has noted it; for the most part, engineering 
educators are keenly alive to it. But Dr. Compton 
scores a bulls-eye when he asks President Roosevelt why 
his exhortation should be directed specifically to the 
engineers when, as he puts it, “similar breadth of knowl- 
edge and training is also urgently desirable among busi- 
ness leaders, economists and politicians.” 


After all, the technician’s primary responsibility has 
been to help man conquer his physical environment. 
Society has asked him to seek out and harness the 
powers of nature, to extract and process her material 
resources and to contrive those works and facilities that 
enable man to expend his energies with greater return to 
himself. Generally speaking, society has kept him pretty 
consistently within that specialized sphere and it is a 
matter of universal recognition how splendidly he has 
wrought to create and produce in ever increasing abun- 
dance those material goods and services that make for 
higher standards of physical well-being. 


ESPITE all this, however, many leap to the con- 

clusion that because his instruments of abundance 

are fumbled and misused, the technical man must be at 
fault. Nothing could be farther from the truth. 


The engineer achieves an ever more efficient produc- 
tion that lowers costs, thereby making possible through 
higher wages or lower prices a commensurate increase 
in purchasing power for more of the people; it is not 
the engineer who, through monopoly, arbitrary price- 
fixing or other short-sighted business practice, tries de- 

vtely to frustrate the principles of competitive en- 
terprise on which our present order is based. 


The engineer labors to invest the capital of the people 
in works and facilities that will return greater values in 
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service and earnings for all; it is not the engineer who 
creates a spurious “prosperity” by printing reams of 
ghost securities to be bought by the public with ghost 
money in a whipped-up frenzy of speculation. 


The engineer works on the assumption that what 
we have to share must be measured by the output of 
those who labor with adequate equipment under com- 
petent direction, and that when we undermine or destroy 
the will or capacity of men to work by withholding in- 
centive or skilful management, we have ripped out the 
mainspring of the economic and social machine; it is 
not the engineer who encourages the people to believe 
that, whether they work or not, the community owes 
them a living and that somehow they will be privileged 
to share by law in more than they have produced by 
labor. 


The “unemployment, bankruptcies and relief” that 
distress the President do not result, as he implies, from 
the impact of science and engineering. On the contrary, 
they result from the conduct of short-sighted business, 
speculative finance and vote-serving politics. Our 
trouble is not too much science among the technical men, 
it is too little science elsewhere. If the practitioners of 
industrial economics, of corporation finance and of 
politics were to serve society one-half as efficiently and 
faithfully as do the scientists and engineers, the net 
effect of the technological impact would be to drive man- 
kind much more rapidly and consistently along the road 
toward a more abundant living. 


F the President’s appeal to the engineering educators 

means that he favors an extension of the engineer’s 
influence into these other fields and that he would have 
him prepare for the greater responsibilities thereby in- 
curred, he will have the hearty endorsement of the rank 
and file of the profession. But if he implies that some 
deficiency in the engineer’s social sense is responsible 
in any degree for our social and economic failures, 
Dr. Compton’s intimation of a misdirected appeal is 
quite in order. 
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Bring the REINFORCING PROBLEM 
to RYERSON .... 


HETHER your reinforcing problem is one of intricacy of design, 

large or small tonnage, special service, or one of limited time, the 
special Contractors and Builders Division of Ryerson Steel-Service can 
usually save you time and trouble. 


The unparalleled range of steel building products carried in stock, com- 
bined with all the facilities of the world’s largest steel-service organiza- 
tion, offers unusual advantages. 


You can concentrate purchases and combine deliveries through this one 
source with assurance that the material will arrive on the job as needed. 
Ten plants at strategic points provide immediate shipment—day or night— 
to any point. 


In addition to reinforcing, Ryerson furnishes all other steel products for 
the contractor—from stainless steel to floor plates—foundation bolts to 
fabricated structurals. 


It will pay you to let Ryerson engineers figure on your next job. Joseph 
T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Detroit, Cleveland, 
Cincinnati, Buffalo, Boston, Philadelphia, Jersey City. 


RYERSON STEEL-SERVICE 
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Hingeless steel arches are rare enough that their erection 


procedures are always instructive. The 800-ft. span of the Henry 
Hudson Bridge in New York is the longest arch of this type yet 
built, which enhances its interest. Next week’s feature article 
will describe the erection of this new structure which will soon be 


opened to traffic. 
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One million people seriously injured in 
one year through traffic accidents. That's 
what the 1936 record will show. 
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“Tt’s got to stop!” people shout indig 
nantly ... and go right on cracking bones 
and fenders. 

So—the only thing highway officials 
can do is to make streets and highways as 
safe as possible. They find that Atlas 
White Markers, shown in the picture at 
the left, help tremendously. For these 
easy-to-see markers act as safety guides. 
They keep drivers in their own lanes, out 
of the other fellow’s territory. 

Atlas White Markers are strips of 
hard, durable concrete built right into 
the street or road. They stay in and they 
stay white. Rain can’t wash them away. 
Heaviest traffic can’t wear them away. 





No maintenance 
or repair expense 


Do not confuse Atlas White Markers 
with the painted-on kind. Atlas White 
Markers are a permanent part of the 
pavement itself. Their life is for the life 
of the pavement. Once installed, you 
never have to give them another thought. 
There’s no maintenance. No repair ex- 
pense. No replacement expense. 


aes ; , , River 
That’s why highway and safety ofh- by ie 
cials find that Atlas White Markers, al- Southey 


though higher in first cost, save money 
over temporary methods in the long run. 
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Help build Safety into Streets and High- tremely 
ways with Atlas White Traffic Markers wide 4 
i — Made with Atlas White Portland versed 
Cement—Plain and Waterproofed. design 
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Safety Markers of Atlas White Portland Cement on Super-Highway through Forest 2 South La Salle Street, Chicago lieved 
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under plans and specifications prepared by Missouri State Highway Commission. In tl 
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FIG. 1—CONDUIT INVERT is poured and screeded to shape from a traveling platform 


receiving concrete through a chute. 


in foreground. 





Finishing is done by hand from light 


platform 


Achieving Strength and Tightness 
in Cut-and-Cover Conduit 


Design of 1,605-sec-ft. conduits of the Colorado River Aqueduct checked 
by test section—Serious problem of cracking met by whitewashing 


exterior, water spraying interior and by symmetrical 


OW THAT more than half of 
Nex cut-and-cover conduit has 

been completed on the Colorado 
River Aqueduct, which is being built 
by the Metropolitan Water District of 
Southern California, there is oppor- 
tunity to observe the results of the de- 
sign features worked out to meet the 
unusual conditions of this job. Ex- 
tremely high desert temperatures and 
wide variations in the materials tra- 
versed set exacting requirements on the 
design of a conduit large enough to 
convey 1,605 sec.-ft. In the following 
are set forth some of the features be- 
lieved to be contributing factors in 
the good results thus far attained. 

In the total 54 miles of cut-and-cover 
conduit 30 miles had been completed by 
Oct. 1, 1936, and the remaining 24 
miles are to be completed before May 
31, 1938. The 54-mile total will in- 
volve some 11,000,000 cu. yd. of exca- 
vation and 1,210,000 cu. yd. of con- 
crete, at a total estimated cost of 


By D. B. Gumensky 


Metropolitan Water District 
of Southern California 


Engineer, 


$16,375,000. The extent and the loca- 
tion of these parts of the aqueduct have 
been described in previous issues of 
Engineering News-Record as follows: 
June 16, 1932, p. 847; May 25, 1933, 
p. 678, and July 26, 1934, p. 97. 

The conduit is located mostly through 
a country considerably cut up by water 
channels, where the problems of cross 
drainage require particular attention. 
Much of the cross drainage is conducted 
over the conduit in natural water chan- 
nels without any special provisions, but 
the large water courses and depressions 
require the construction of inverted 
siphons. 

The conduit barrel is of a type which 
proved itself in many other aqueducts— 
Catskill, Wachusett, Winnipeg and 
others. In Fig. 4 are shown typical 


backfilling 


sections used in earth and rock excava- 
tion. The standard section for earth 
cut is of plain concrete and consists ot 
the upper arch and invert, which some- 
times functions as an inverted arch. 
The arch is proportioned to resist the 
external loads imposed upon it. Its 
abutments are flared out to provide a 
sufficient bearing area and to keep the 
thrust line within the middle third 
of the section under varying conditions 
of loading. On firm and unyielding 
foundations the invert acts merely as a 
strut or a tie and needs no reinforce- 
ment. 

Where the material under the struc- 
ture is of yielding character, particu- 
larly in clayey soils, the foundation 
under the abutments yields and a part 
of the function of supporting the struc- 
ture then has to be performed by the 
invert, which usually would crack un- 
less it were reinforced. Two types of 
reinforced section are provided for such 
conditions; one treated as a complete 
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FIG. 2—OBSERVED PRESSURES ON 

CONDUIT under average cover of back- 

fill 5 ft. above crown. 
per sq.ft. 


Intensity in Ib. 





of each section—right half shows dummy joint. 
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FIG. 3—CONCRETE TEMPERA- 

TURES in exposed concrete show fluc- 

tuations which are effectively reduced by 

a coat of whitewash and almost eliminated 
by 5 ft. of backfill. 
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FIG. 4—TYPICAL SECTIONS OF CONDUIT. Construction joint shown on left half 


Water-stop extends around wetted 


perimeter to 1 ft. above water surface. 


elastic ring with reinforcement through- 
out the section, and one designed as a 
combination of an unreinforced con- 
crete arch and heavily reinforced sup- 
porting invert. In solid rock the flar- 
ing of the abutments is not necessary, 
and a considerable saving in excavation 
and concrete is effected by the use of 
a section shown on the right of Fig. 4. 

The size of the structure was de- 
termined from economy considerations, 
balancing the initial cost of construction 
against the capitalized cost of operation 
and maintenance. The underlying 
mathematical and economic principles 
have previously been discussed in con- 
nection with the principles of siphon 
design. (ENR June 27, 1935, p. 899.) 

In order to prevent transverse crack- 
ing from low temperatures and shrink- 
age, transverse joints are provided 
every 35 ft. along the conduit. The 
construction joints at the ends of the 
separate pours are plain butt joints 
made watertight by a 3/16 x 8-in. steel 
water-stop painted with coal tar and 
extending 1 ft. higher than the normal 
water surface. Joints falling between 
construction joints are of dummy type 
and are formed by inserting a 16-ga. 
sheet-steel diaphragm painted with tar 
into the form. This sheet remains 
permanently in the concrete and _ pro- 
vides a plane of weakness. Steel water- 
stops are provided, as at the construc- 
tion joint. 

On the longer reaches of conduit spe- 


cial means of access are provided 


Rectangular 3 x 10-ft. openings in the 
crown of the arch are spaced 2,000 ft. 
apart, and in addition there are 16 x 24- 
ft. openings at the ends of siphons and 
in places where the length of the con- 
duit without means of access by truck is 
greater than 4 miles. A light storage- 
battery truck can be lowered readily 
through the large openings to provide 
quick transportation for men and ma- 
terials incidental to inspection, main- 
tenance or repairs. 


Design checked by test section 


A full-size section of cut-and-cover 
conduit 700 ft. long, now a permanent 
part of the aqueduct, was built by the 
district forces prior to the general issue 
of specifications. This section, at the 
west end of Fan Hill Siphon, was built 
to test the adequacy of the plans and 
the specifications and in order to verify 
the validity of the design assumptions 
such as to distribution of external loads, 
foundation reaction, effect of tempera- 
ture variation, effect of various methods 
of curing, and minor features. 

From observation of various pres- 
sure cells placed around the arch and 
under the invert it was found that the 
greater part of the invert reactions was 
concentrated under the arch abutments, 
but that the resultant for each side was 
located nearer the center of the invert 
than has been assumed. This was 
caused by settlement of the invert un- 
der arch abutment loads. Measured 


arch pressures showed unequal dis: 
tion especially where the backfill 
packed by equipment running o\ 
In Fig. 2 are shown the observed ; 
sures on the test section. The ge: 
agreement with the design assump: 
was found to be sufficiently clo: 
warrant no changes in form or pro: or- 
tioning of the conduit. 

Observation of temperatures in 
setting concrete showed that the n 
mum was reached within 30 hr. 
pouring and that the heat of hydra: 
was largely dissipated in three 
after pouring. The temperatures 
the concrete during the setting p« 
were found to depend on the averiy: 
daily temperature at the time of | 
and on the temperature of the wet « 
crete as poured. The maximum 
perature in the concrete during hy 
tion reached 45 deg. F. above the te: 
perature of wet concrete when pou: 
In structures exposed to the sun 
maximum daily variation in tempera 
ture was 50 deg. F. at the surface. | 
difference in temperature of concret 
on inside and outside faces of the con 
duit reached 40 deg. F. This tempera 
ture difference produced tensile stresse- 
reaching 200 Ib. per sq. in., whic! 
caused cracks. An application of 
whitewash coating on the outside, ove: 
the coat of curing compound, reduced 
the variation by more than half. Back- 
filling practically eliminated the daily 
temperature variation. 

Fig. 3 shows typical phases of ten 
perature variation for the top of co! 
duit. This variation is less pronounced 
in the lower parts of the structure. 

The stresses in the concrete were 
determined either from measurement of 
strains in various sections of the con- 
duit, or from the measured changes in 
shape under various conditions of load 
ing. It was found that under ordinary 
conditions of loading compression 
stresses in all parts of the structure 
were of low intensity, not over 350 Ib 
per sq. in. Tension stresses caused by 
shrinkage, changes in temperature, and 
settlement of foundation were relieved 
by cracking. Uneven backfilling of the 
structure from one side only caused 
large unsymmetrical cracks and might 
cause a collapse of the structure if con 
tinued for an appreciable length of the 
conduit. 


Control during construction 


Trenches for the conduit are exca- 
vated by dragline. No trimming is re- 
quired for the sides of the trenches. 
Preparation of subgrade for the invert 
requires a constant watchfulness on the 
part of men in charge. Even in well- 
cemented sand and gravel, such as is 
common along the desert location, it 
was often found necessary to sprinkle 
and roll the subgrade in order to get 
sufficient compaction of the foundation. 
Where the material showed any lack of 
compaction the subgrade was sprinkled 
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and rolled throughout its entire length. 
Particular care was taken in compact- 
ing the fill in overexcavated sections of 
the subgrade. 

[he invert is poured on moistened 
subgrade. The concrete usually is 
machine-placed from a traveling plac- 
ing platform and a slip form which 


vibrates and screeds the invert con- 
crete into final shape. The surface is 
hand finished by troweling from a 


light platform following the placing 
machine. Before the concrete is en- 
tirely set the portions of invert upon 
which the arch abutments are to rest 
are thoroughly cleaned, usually by air 
and water jets, and then covered by 
wet burlap until ready to receive the 
arch pour. The arch usually is poured 
in sections 70 ft. long in one continuous 
operation. In order to obtain a good 
bond between abutment and arch, a 
thin coat of cement grout is applied to 
the joint before pouring the arch. As 
a check on the condition of construc- 
tion joints and on the quality of 
concrete, 6-in. test cores are drilled out 
of the completed structure at various 
points, usually from two to six months 
after completion of the pour. 

The outside forms are removed sev- 
eral hours after the concrete has set, the 
interval depending mainly on local con- 
ditions—temperature and attained con- 
crete strength. After stripping, ex- 
terior concrete surfaces are kept wet 
until the application of two coats of 
cutback coal-tar sealing compound. 
The sealing coats, followed by a dense 
coat of whitewash, are put on within a 
period beginning not earlier than two 
hours before sunset and ending not 
later than three hours after sunrise the 
morning following pouring. Inside 
forms are removed after a somewhat 
longer period of time. 

Immediately after stripping the sur- 
faces are inspected and any defects are 
repaired immediately. The interior of 
the conduit is cured for two weeks by 
a water spray or mist; meanwhile the 
ends of the section are closed by timber 
and canvas bulkheads to prevent escape 
of moisture. It was found that after 
the mist curing it was desireable to 
keep a small pool of water on the bot- 
tom of the invert to provide sufficient 
moisture in the air to prevent injurious 
drying out and cracking. 

Backfilling follows the _ stripping 
within a few days, generally as soon as 
the concrete acquires sufficient strength 
to take the load. The usual procedure 
of backfilling is to push the excavated 
material into the trench with a bull- 
dozer, bringing up the fill fairly evenly 
on the two sides of the structure. 

As a precaution against the over- 
stressing of the structure from the ex- 
treme desert heat no concrete was 
poured in the months of June, July, 
August and September. 

Longitudinal cracks, most of them 
haircracks, were observed in some sec- 
tions of the conduit near the center of 
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FIG. 5—POURING THE ARCH OF THE CONDUIT. From mixer on bank, by means 
of conveyor belt and chutes, concrete is delivered to a distributing car on top of the forms 
Gantry is used for moving and setting forms. 


the invert and in the upper portion of 
the arch. The cracks in the invert are 
traceable to the settlement of the foun- 
dation. The cracks in the arch appear 
to have been caused by shrinkage in 
setting, temperature changes, and pos- 
sibly by springing of the interior steel 
forms during removal. Cracks in the 
top of the arch extending one to two 
feet back from the end of the pour 
occasionally developed during placing 
of the next run. This was thought to be 
due to a movement of the forms as they 
took the load of fresh concrete. The 
occurrence of such cracks has been pre- 
vented by avoiding a rigid connection 
between the inside forms ready for 
pour and the forms still in place on the 
preceding pour. 

A movement takes place in both the 
inside and the outside forms during 
deposition and vibration of the con- 
crete. The outside forms tend to spread 
laterally and hence to come down at 
the crown, the inside forms move in- 
ward laterally and rise at the top. 
Removal of the outside forms even 
after the concrete is set disturbs the 
equilibrium and tends to crack the 
arch by the lateral push of the inside 
forms trying to resume their normal 
shape. This tendency often can be 
prevented by loosening the bolts and 
spreaders of the inside forms before 
the outside forms are removed. 

No transverse cracking of the con- 
duit is observed in the completed sec- 
tions of the structure, except at the 
dummy joints where water-stops are 
provided to insure watertightness. Here 


the movement averages about 0.05 in. 
The transverse construction joints 
show movement of about the same 
magnitude. 


All engineering and construction of 
the Metropolitan Water District of 
Southern California are under the gen- 
eral direction of F. E. Weymouth, gen- 
eral manager and chief engineer; J. L. 
Surkholder, assistant general manager ; 
and Julian Hinds, assistant chief engi- 
neer. W. C. Christopher, designing 
engineer, is in direct charge of design. 


apes 


Waterworks in Ohio 
Serve Five Million Peopie 


N OHIO there are 380 separate 

waterworks installations supplying 
almost 5,000,000 people, or 75 per cent 
of the state’s population, according to 
a paper by F. H. Waring, chief engi- 
neer of the Ohio state department of 
health, in a recent address at the Wis- 
consin section meeting of the American 
Water Works Association. About two- 
thirds of the population obtain their 
water from 80 plants utilizing surface 
sources of supply. Some 47 plants 
soften their supplies, 31 by the conven- 
tional lime and soda method and 16 with 
the zeolite process. Ohio leads all the 
states in softening water supplies, and 
is credited with the discovery at Colum- 
bus of the sterilizing effect of causticity 
when enough lime is used to affect the 
softening reaction. 
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Industrial Waste Pollution Surveyed 


Data from 1,792 industrial establishments correlated with analyses on 401 representative 


kinds of wastes and results classified in terms of waste per employee per day 


in the streams and water courses 

of New Jersey are estimated to 
contribute a daily load of 1,192 tons 
of solids with an oxygen consuming 
value totaling 106 tons, according 
to a report by Dr. Willem Rudolfs, 
chief, New Jersey Sewage Experi- 
ment Station, presented at the meeting 
of the American Chemical Society on 
September 8, 1936. These findings 
were based on a survey covering 1,792 
plants in various parts of the state, 
from which definite information and 
samples were obtained from 1,213 in- 
dustries. Analyses were made on 401 
representative types of wastes. 

By assembling the data in classifica- 
tions following the grouping used in 
the National Census of Industries, cal- 
culations were made to determine pol- 
lution by groups of industries, and the 
gross pollution caused by all industries 
in the state. Samples of waste from 
205 different industries were selected 
for a special study to determine the 
volume and strength of the waste pro- 
duced per employee per day. 


| in the stream WASTE discharges 


Industries Highly Diversified 


The problem of stream pollution in 
New Jersey is intensified on account 
of the density of population and indus- 
trial development. Fully two-thirds of 
the population resides in the northern 
part of the state, where manufacturing 
is of primary importance and greatly 
diversified. The dyeing and finishing of 
textiles, production of chemicals, silk 
manufacturing, tanning, steel works and 
power laundries are among those in- 
dustries producing larger quantities of 


Analyses Tannery Chemical 
Tetel eniGe, Be... cccewse 15.81 27.73 
Ash, total solids, %...... 60.66 7.58 
Suspended solids, Ib...... 1.92 1.18 
Ash, suspended sol., %.... 42.51 50.51 
Settleable solids, Ib....... 0.51 0.33 
Ash, settleable sol.,%.... 38.09 35.55 
Sludge volume, %........ 8.50 10.07 
Soluble solids, Ib......... 13.89 26.55 
Colloidal solids,t lbs...... 1.41 0.85 
Oxygen consumed, Ib..... 1.73 1.53 
Acidity* to P, Ib......... 40.5 43.5 
ome. ©. D....% 51.5 34.5 
Alkalinity* to P, Ib....... 72.0 110.0 
to M. O., Ib... 81.0 107.0 
46 


Pe GBsc5 anceecews 1.91 Be 


in various types of industry in New Jersey. 


waste. Some of the wastes are highly 
putrescible, others are poisonous or 
contain large quantities of suspended 
solids, capable of settling to form 
sludge banks in the streams. 

The survey, covering nine counties of 
the most highly industrialized areas of 
the state, was conducted with the aid 
of a number of chemists and _ engi- 
neers employed in projects sponsored 
by the CWA and ERA agencies. The 
water consumption of the industries 
from which samples were selected 
amounted to 54,600,000 gal. daily, while 
the liquid wastes discharged amounted 
to 43,651,000 gal. a day. The analysis 
on the samples included determination 
of different types of suspended solids, 
pH values, sludge volume, oxygen con- 
sumed, acidity, alkalinity, and chlorides. 


Employee unit comparisons 


In the accompanying table is shown a 
comprehensive summary of the results 
obtained, using an “employee unit” as 
a basis for comparison of industrial 
waste production. While these figures 
represent average conditions, it was 
carefully pointed out by Dr. Rudolfs 
that within a “type” industry consider- 
able variations from the calculated 
weighted mean did occur. 

As might be expected, the results in- 
dicate that daily solid production, oxy- 
gen demand, acidity and alkalinity of the 
waste per employee show wide varia- 
tions in different industrial groups. The 
distillery industry is the outstanding 
contributor of wastes, with several 
times greater suspended, settleable and 
“colloidal” solids production and oxy- 
gen demand per employee a day than 
any other group. 


AVERAGE POUNDS OF WASTE DAILY PER EMPLOYEE FOR EACH TYPE OF INDUSTRY 


Organic Steel Dye Distillery Dairy 
2.95 28.80 12.48 92.3 13.05 
43.99 63.84 49.31 22.71 40.86 
0.39 0.62 0.87 29.16 0.92 
28.95 50.52 24.50 16.08 33.88 
0.10 0.15 0.05 4.32 0.03 
31.59 53.16 15.93 15.7 19.40 
8.54 11.78 4.50 10.96 1.38 
2.56 28.18 11.61 63.14 12. 
0.29 0.47 0.82 24.84 0.89 
0.20 0.25 3.00 31.89 3.03 
12.0 140.5 31.0 225.0 12.5 
48.5 183.5 0.0 0.0 0.0 
41.0 62.0 55.0 0.0 76.5 
31.0 43.0 81.5 135.0 103.0 
0.10 0.31 8.50 0.58 0.9 


* * Colloidal solids "’ include finely divided, pseudo colloidal and colloidal solids 


7 Expressed as CaCO 3 


On the basis of the sludge produ 
the groups of industries can be roug 
divided into three parts: (1) tl 
producing relatively small quantities 
solids that will settle in streams (laut 
dries, dairies, dye plants); (2) tl 
producing medium quantities of sett! 
able solids (organic and steel); (3 
those producing relatively large amount 
of solids (distilleries, tanneries, chemi 
cal). The bulkiness of the sludge 
not the same, however, but the volum: 
of sludge on a dry basis produced 
the industries discharging medium and 
large quantities of sludge is simila: 

Comparing the groups of industries 
on the basis of oxygen consumptio: 
the organic waste groups (meat pack 
ing, rubber, wool, etc.) are comparabl 
with the steel industry in producing a 
total waste per employee of low oxygen 
requirement. In the medium group ar 
found laundry, tanning and chemical 
wastes; the waste of the dairy industry, 
in respect to oxygen demand, is com- 
parable to that of the dye industry 
These results are illuminating, because, 
although the group wastes contain 
greatly varying quantities of suspended 
solids and have differing oxygen re- 
quirements, on the basis of the ‘“em- 
ployee unit,” the solids production and 
oxygen demands are in close accord. 
This is due, states Dr. Rudolfs, to the 
variation in volume of waste produced 


Total waste for state 


From the 1930 census reports data 
were secured covering all industries of 
the state which fell into the types of 
industrial classification made for the 
survey. The wet waste produced by 


Average 


Without Distillery 
Laundry Distillery or Dairy Average 
12.28 13.29 13.33 16.48 
alge 43.04 43.40 40.50 
3.61 1.07 1.10 1.61 
22.96 36.27 36.67 33.75 
0.05 0.11 0.14 0.17 
30.93 ae wees 30.06 
3.75 oe east 7.44 
8.90 11.87 11.84 14.60 
3.56 0.89 0.88 1.34 
1.55 1.09 0.92 1.67 
34.0 32.5 38.4 41.5 
0.0 8.0 12.5 5.5 
53.0 64.5 62.5 35.0 
108.0 72.5 68.0 77.5 
1,07 0.96 0.96 0.90 
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the industries could be integrated, there- 
fore, using as units the employees of 
the industries. The estimated total 
waste per day produced by all indus- 
trial groups for the entire was 
reported as follows: 


state 


er 1,192 tons 


Suspended solids........... 98 
ere 1,078 
Settleable solids............ 13 
“Colisetat SONGS... 656655 82 
Oxygen consumed..... sek coe 
en ee 184 
ee ee 264 


Comparing the quantities of solids 
produced by the industries with the 


Cellular Concrete 
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900,000 tons of sewage solids discharged 
yearly into New Jersey streams, it was 
stated that the amount of suspended 
material produced by the industries, 
converted to the same density of sewage 
solids, appears to be well over 700,000 
tons. Considerable portions of the 
finely divided well as the 
coarser settleable and the soluble solids, 
are capable of oxidation and exert a 
demand upon the oxygen resources of 
streams, 

The estimated “population equiva 
lent” of the industrial wastes, based on 
previously established standards _ of 
oxygen required to satisfy the average 
domestic waste demand per person pet 


as 


solids, 


Bridges 


Being Built in Washington 


NUMBER of cellular or hollow- 
A\ tmenber concrete bridges recently 

have been completed or are under 
construction in western Washington. Al- 
though of diverse types they have the 
common feature of main members of 
large over-all size hollowed out by in- 
ternal forms which either may be re- 
moved or may be left in place, embedded 
in the concrete. Several of these bridges 


are of unprecedented long spans for 
this country, and the cost of those of 
the two-lane deck type has been ex- 
tremely low. A tabulation of compara- 
tive data and a summary of the outstand- 
ing features of new bridges of this type 
are given in the accompanying table. 
Among those listed the Buckley over- 
pass is most notable for low cost. The 
$2.46 per sq.ft. of roadway surface is 


CELLULAR TYPE REINFORCED CONCRETE BRIDGES IN WESTERN WASHINGTON 

Longest Total Roadway Overall Contract Cost Per 

Span Length Width Breadth Price Lin.Ft. 

Name Type (feet) (feet) (feet) (feet) (dollars) (dollars) 
Schmitz Parkf. . Rigid Frame 175 250 54 69 1¢ 116,038 466.00 
MeMillin*®...... Through Truss 170 210 22 38 35,912 171.01 
Purdy Spit. .....Continuous Girder. . 190 550 20 22 62,069 112.85 
Eatonvillet..... Rigid Frame 106 162 20 22 11,567 71.40 
Buckley........ Continuous Girder. . 60 223 20 22 10,949 49.10 


tDesigned for double track street car and H 20 Icading; others for H 15 loading. 
tContract price did not include removal of existing bridge, all others did. 


*For details see E NR., Jan. 2, 1936, pp. 1-4. 


FIG. 1—THE BUCKLEY OVERPASS illustra 
construction to a grade 


ting application of low-cost, hollow-type 
separation problem. 
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day, varies materially with the type ot 
industry. For instance, the oxygen 


demand of the waste produced per em 
ployee by the tannery industry 
to be 25 times greater than the oxygen 
demand of domestic 
per capita. The industrial group falling 
under the classification of 
waste,” on the other hand, requires only 
three times the oxygen per employee as 
the domestic sewage. In general, it 
estimated that the “population equiva 
lent” for all industry amounted to about 
3,100,000; this represents about two- 
thirds the total domestic 
discharged by the entire population of 
the 


is stated 


sewage discharge 


“organic 


Was 


of sewage 


State. 


believed to be a low record for reinforced 
concrete structures of this type, with 40- 
to 60-ft. spans. The hollow construction 
is obtained by the use of internal forms, 
known as “banana crates,” (Fig. 2) built 
up of wood and placed within the girder 
forms to save concrete and cut down the 
weight. These octagonal wooden shapes 
are made up of 1-in. boards internally 
braced to give ample strength for holding 
their shape while the concrete is being 
placed around them. In the Buckley 
bridge they remain within the girders 
permanently. To prevent risk of crack- 
ing the concrete by swelling, spaces are 
left at the corners between the wood 
boards of the sides of the crates to take 
up any swelling that occurs. 

These crates are 2 ft. in diameter and 
8 ft. long. They are placed in the girder 
forms with a 10-in. separation between 
them, thus providing transverse dia- 
phragms in the girders at about 9-ft. 
intervals. Their use decreases the dead 
weight of the deck about 1,000 Ib. per 
lin.ft. of bridge with corresponding de- 
creases in total stresses, reinforcement, 
column and footing loads, etc. 


FIG. 2—OCTAGONAL WOODEN forms, 

known as ‘“‘banana crates’’ are suspended 

in the center of girder forms to save un- 
necessary dead weight. 
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The girders have a 4-ft. over-all width, 
a mid-span depth of 3 ft. and a maximum 
depth at the haunch of 54 ft. There 
are two of these girders, spaced 7 ft. 
apart, and their outer sides are flush with 
the sides of the supporting columns 
(Fig. 1). This gives the supporting 
structure an over-all width of 15 ft. be- 
neath the 20-ft. roadway. 

The Eatonville bridge crosses the 
Mashel River south of Tacoma, Wash., 
where heavy floods sometimes occur. 
The outstanding feature of its design is 
a shallow-deck made possible by develop- 


Harbor Improvements at Dunkerque 


Concrete jetties of both solid and trestle types enclose new tidal harbor having a 
lock opening into large basin connected with older docks. Landing facilities 
for English-French car-ferry line are of unusual design 


NLARGEMENT of the harbor at 
E Dunkerque, France, and _ espe- 

cially the provision of an im- 
proved and protected entrance, have 
been necessitated by the steadily increas- 
ing shipping business of the port. These 
requirements have been met by enclos- 
ing an area of open sea with jetties, to 
form an outer or tidal harbor, and 
constructing a large lock to connect this 
new harbor with a large new basin from 
which all the older basins or docks are 
accessible. The system of closed docks 
or floating basins is necessary owing 
to a daily tidal range of about 21 ft. 
New structures include a solid jetty 
of conventional type, a jetty of open 
or trestle type composed of precast con- 
crete members, a large lock having cellu- 
lar walls of steel sheet piling, and a 
pier for steamship accommodation in the 
tidal harbor. An unusual feature is a 
berth and landing stage for the steam- 
ers of an English-French railway car- 
ferry which began operation in October, 
1936. 


Wider harbor entrance 


It will be seen from the plan, Fig. 1, 
that in the original layout of the port 
there was a long and narrow tidal har- 
bor, having locks on its west side to 


Elevation 


FIG. 3—LONG SPAN cellular-type bridge 
now under construction near Purdy, Wash. 


ing negative moments from cantilever 
spans at either end of the main 106-ft. 
span in conjunction with typical rigid 
frame pier moments. The cantilever ap- 
proach spans made it possible to do away 
with abutments and wing walls and to 
provide a maximum waterway for a 
flashy stream. By the use of a wide box 
girder the thickness of the deck was kept 
down to 4 ft. at mid-span. 


The cross-section of this structure 


give access to the enclosed docks. The 
former entrance to the harbor was a 
channel about 500 ft. wide and 1,640 
ft. long, which was practically an ex- 
tension of the tidal basin and was 
formed by two parallel jetties. 

By the new works, a great triangular 
outer harbor (including the old entrance 
channel) is formed by a pair of jet- 
ties which coverge to an entrance open- 
ing 885 ft. wide, facing due north. This 
enclosed area has a maximum east-west 
width of about 5,000 ft. and a north- 
south length of 3,000 ft. It is of interest 
to note that this change from an en- 
trance channel to a large artificial bay 
is, in principle, similar to that made by 
the U. S. Engineers in improving the 
harbors at Frankfort, Mich., and other 
ports on the east coast of Lake Michi- 
gan, as described in Engineering News- 
Record of June 18, 1931. Furthermore, 
the provision of additional water space 
by enclosing an area of open sea is 
somewhat similar to the method em- 
ployed at Havre, France, as described 
in Engineering News-Record of May 
24, 1934. 

South of the broad base of the new 
outer harbor at Dunkerque is a strip 
of made land separating it from a new 
turning basin 4,000 ft. long and 900 
to 1,200 ft. wide. The outer harbor and 














Section 


consists simply of a two-cell, box gir: 
15 ft. wide, with an 8-in. central we’), 
8-in. side webs, and 8-in. transverse ; 
terior webs 20 ft. on centers. Bottoms 
and sides of the box girders were cast i: 
the first pour, after which the roadway 
slab was placed as the second and final 
pour. 

The Purdy Spit bridge (Fig. 3) is 
now under construction. Details of the 
McMillin bridge were published in Engi- 
neering News-Record, Jan. 2, 1936, p. 1. 
The Schmitz Park bridge will be de- 
scribed in a later issue. 


















turning basin are connected by an en- 
trance channel and lock 1,066 ft. long. 
Opening from the south side of the 
basin are a slip and pier and a special 
slip for tank steamers, this latter being 
adjacent to an oil storage plant and 
terminal. The basin is in connection 
with all the enclosed docks. 


Jetty construction 


Owing to local conditions, there is the 
unusual feature that the two jetties 
forming the outer harbor are of entirely 
different types. As to foundation con- 
ditions, the bed of the sea is of fine 
sand to a depth of some 80 to 90 ft., 
below which is compact clay continuing 
to a minimum depth of about 200 ft. 
below low water. 

Solid-Type West Jetty—As the main 
exposure is to the north and north-west, 
the west jetty is a massive solid con- 
crete structure about 2,630 ft. long. Its 
superstructure, shown in Fig. 3, is 19 
ft. wide at base and 14.7 ft. at top, this 
latter width including a 10-ft. walk 
on the harbor side and a parapet wall 
5 ft. high on the sea side. The sides 
of the jetty are of precast concrete 
blocks laid up like masonry and serving 
as forms for the mass concrete filled be- 
tween them. Blocks at intervals have 
projections on the rear side to bond or 
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key with the concrete core. For the 
first 820 ft. of its length this structure 
rests on a concrete base 21.3 ft. wide 
and 16.4 ft. deep, the concrete being 
filled between two rows of steel sheet 
piling 26 ft. deep and extending 10 ft. 
into the sand. 

For the remainder of its length, the 
concrete superstructure is founded on a 
bed of loose rock. As the sea bed is 
of fine sand, the loss of this rock fill 
was prevented by covering the sand with 
4 woven brush mattress 160 ft. wide, 
sunk in place by loading it with rock. 
On this mattress was deposited loose 
rubble stone of 200- to 2,700-lb. weight, 
to a height of 
30 ft. and a top 
width of 30 ft., 
with slopes of 1 
on 2 for the 
seaward side a 
and 1 on 14 for 
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addition, the top 
and seaward 
slope of the rock 
fill are further 
covered by 
quarry blocks of 
40 to 50 tons 
weight, upon 
which the con- 
crete superstruc- 
ture is built and 
to which it is 
anchored by 
dowels consist- 

ing of steel piles 

6 it. long, grout- 

ed into the 

spaces between the blocks. Expansion 
points are provided at intervals of 325 
it. in the jetty and 108 ft. in the parapet. 
The head of the jetty is in water nearly 
30 ft. deep at low water. 

Trestle-Type East Jetty—Since the 
east jetty is on the sheltered side of 
the harbor, its superstructure is of the 
open construction shown in Fig. 2. It 
forms a 2,300-ft. extension of the old 
east jetty of the former entrance chan- 
nel, Its foundation consists of a row of 
39 hollow concrete caissons 23 ft. wide, 
55 ft. long and 25 to 33 ft. deep, each 
having a working chamber 7.25 ft. high. 
These caissons were sunk till the tops 
were a little below the sea bed. Con- 
crete filling of the caissons was contin- 
ued upward above them as a concrete 
wall 20 ft. thick to 6.56 ft. above the 
sea bed, its top and sides being faced 
with reinforced-concrete blocks. 

Upon this footing or foundation is the 
concrete trestle, with its deck 30 ft. 
above the base line or sea bed, forming 
a walk 9 ft. wide between railings. The 
bents or frames, 23 ft. high, are single 
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precast concrete units, having posts 
14-in. square and diagonals 12x14-in. 
They are spaced 12 ft. apart and are 
connected by longitudinal beams, with 
longitudinal diagonal bracing in each 
panel. 

At the head of the jetty is a solid 
concrete pier, 55 ft. long and 25 ft. 
wide, with masonry walls and concrete 
fill, surmounted by the trestle. Upon 
this pier is a tower or lighthouse. 
Mooring posts are provided along the 
concrete footing, for use at low tide, 
ladders being placed at intervals on the 
trestle posts to give access to the lower 
deck of the trestle structure. 
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FIG. 1—NEW TIDAL HARBOR and 
dock with large piers are main features 
of harbor extension at Dunkerque, France. 


The new lock connecting the outer 
harbor with the turning basin and the 
docks opening from it is 1,066 ft. long, 
with a lock chamber of 920 ft. available 
length. Rolling caissons forming the 
lock gates travel into chambers at right 
angles to the lock. At the inner end 
is a single gate, but the outer end has 
two gates, one of which is for reserve 
or emergency use. Culverts for filling 
and emptying the lock are fitted with 
stoney gates. The reinforced-concrete 
floor is 14.76 ft. thick, poured in alter- 
nate blocks or slabs 18x19 ft. A bas- 
cule bridge carries a single line of rail- 
way across the head of the lock. 

An unusual detail of construction is 
that each wall of the lock chamber is 
formed by a double row of steel sheet 
piles of trough section, the piles being 
placed with their flanges in contact, thus 
forming a series of vertical cells. The 
piles are 70 ft. long, driven to 90 ft. 
below low water. <A _ reinforced-con- 
crete wall 4 ft. thick and 20 ft. high 
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encloses the tops of the piles, every third 
pile being cut off 5 ft. below the others 
to form an irregular surface and give 
an effective bond for the concrete. The 
wall is finished with a granite coping. 
Tie rods anchor the top of the con- 
crete wall to a line of steel sheeting 10 
ft. deep, while two lines of rods anchor 
the steel wall to another line of sheeting 
20 ft. deep. It is to be noted that these 
anchorages are continuous lines of sheet 
piling, instead of rows of independent 
anchor piles. These tie-rods, 3 ft. apart, 
are secured to wales composed of pairs 
of steel channels on the rear of the 
lock wall and similar wales on the rear 
of the anchor 
sheeting. 
Provision for 
the steamers of 
the new Dover- 


} Dunkerque car- 
ferry service, 
started in 1936 
| by the Southern 
Railway (of 


England), is a 
novel detail of 
the facilities at 
this port. This 
car-ferry berth 
is at a corner of 
the turning basin, 
the cars being 
run on and off 
at the stern, 
while passengers 
enter and leave 
by a side gang- 
way at the upper 
deck level, a 
ramp connecting 
with the cus- 
toms offices and 
the railway sta- 
tion at the 
ground level. Its 
location is indi- 
cated on the map shown in Fig. 1. 

Connection between the tracks on the 
ship’s deck and those on shore is effected 
by a two-span through-truss bridge hav- 
ing two 90-ft. spans, as shown in Fig. 
4. To adjust the outboard end of this 
landing to the varying level of the deck, 
the entire 180-ft. structure is raised 
and lowered as a unit, revolving around 
a bearing at the shore abutment. To 
permit of this operation, the bridge is 
suspended from portal trusses at the 
intermediate and outer bearings. Be- 
neath the outer portal, each truss has 
attached to the top chord a sheave 
which lies in the bight of a cable hav- 
ing one end anchored to the overhead 
portal. From the sheave on the truss 
the cable passes up and over another 
sheave on the portal, beyond which its 
hanging end carries a counterweight. A 
separate cable and motor hoist provides 
for the operation of the landing bridge. 
Brackets on the bridge trusses ride in 
guides on the portal towers. 

With the flexibiltiy of the cable sus- 
pension, the outboard end of the land- 
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Cross Section 





FIG. 4—LANDING FACILITIES for 
sea-going car-ferry steamers of new 
French-English line. 
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ing can be tilted laterally to conior 
to any list of the ship due to un 
loading as the cars are moved o: 
off the deck. At the intermediate ; 
frame, the bridge trusses carry 

cal rods which pass through guid 
the overhead truss and thus hold th, 
moving span in position during its 
tical travel. The range of travel js 
about 12 ft. When lowered to connect 
with the ship’s tracks, the outboard end 
of the landing rests upon the deck 
single track on the first span dive 
to two tracks on the second span, t 
connect with the ship’s tracks, as show 
in Fig. 4, the width of the outboard end 
being thus about 33 ft. This landir 
bridge lies in a channel extending back 
from the basin, the outboard end of th: 
landing projecting slightly beyond th 
quay wall. When fully lowered, th 
spans rest on bearings on the floor of 
the channel, as shown. 


Miscellaneous features 


The land side of the outer harbor j 
treated in two different ways. West oi 
the lock it is dressed to a slope of 1 on 
3 and covered with 6 in. of puddled clay 
and 6 in. of coarse gravel as the base 
for a revetment of reinforced-concrete 
slabs 4 in. thick. Concrete posts 6-in. 
square were driven at intervals of 6} 
ft. in both directions. Between these 
posts were poured concrete ribs or 
beams extending up and down the slope, 
their reinforcement being tied to bars 
projecting from the posts. The con- 
crete slabs, 64 ft. long, rest on ledges 
formed on the beams. At the toe of 
the slope is a line of 10-ft. steel sheet- 
piles, backed by a concrete toe wall 
against which the bottom slabs are laid. 
The top of the revetment rests on 
another low wall, adjacent to which is 
a concrete walk. Similar revetment is 
provided for the seaward face of the 
made land, south of the west jetty, but 
in this case a parapet wall or wave break 
3.28 ft. high is built along the top of 
the slope. 

East of the entrance lock, a quay 
wall is built along the land side of the 
outer harbor. This wall is composed 
of steel sheetpiles 15.20 ft. deep, hav- 
ing along the top inside and outside 
wales of steel channels, forming a seat 
for a concrete coping. A similar line 
of waling is placed at the low-water line. 
At 46 ft. back from the wall are steel 
anchor piles, 14-ft. long, for two rows 
of tie-rods which extend to the wales 
on the sheeting. Rows of oak fender 
timbers are bolted to the water face of 
the steel quay wall. 

Near the head of the lock is a guide 
pier extending 656 ft. from the quay 
wall into the harbor. This pier or jetty 
has walls of interlocking steel sheeting 
6.22 ft. apart and 78 ft. deep, the top 
being about 12 ft. above high water. 
Sand is filled into about 3 ft. above high 
water, then a thick bed of concrete, 
upon which again is sand as the base 
for the floor or deck. Concrete copings 
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retain this deck, along the middle of 
which are posts or bollards for mooring 
ships waiting to enter the lock. Timber 
fendering protects the face of the pier. 

To serve steamers which touch at 
the port but do not need to enter the 
docks, there is a pier 1,000 ft. long and 
160 ft. wide, extending out from the 
south side of the outer harbor and hav- 
ing 33 ft. of water alongside at low 
water. This is a reinforced-concrete 
structure, carried by five rows of con- 


crete cylinders sunk to 50 ft. below 
low water. These cylinders are 10 ft. 
in diameter, belled out to 16 ft. at the 
bottom. 

Much of the surrounding country 
is below sea level and is protected by 
coast levees or dikes and is served by 
an outfall canal that formerly dis- 
charged into the old entrance channel 
of the harbor both the internal drainage 
waters and water from a number of 
small canals of the inland navigation 
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system of France. That part of the out- 
fall canal that traversed the site of the 
new turning basin had to be abandoned. 
A new canal was built around the east 
side of the harbor with a pumping 


station and regulating gates at the 
mouth. 
All these extensive works and im- 


provements were designed and carried 
out under the direction of M. Broquaire, 
chief engineer and director of the ports 
of Dunkerque and Gravelines. 


Hydrologic Data Collection 
Recommended by Water Committee 


Establishment of more adequate facilities for observing and 


recording data would remedy current deficiencies in knowledge 


of water behavior which in part are responsible for dam failures 


built in southern California 

was originally designed, after 
engineering investigation making use 
of such records as existed, to carry a 
maximum flow of 7,000 sec.-ft. It was 
fortunate that recording gaging sta- 
tions were installed before construction 
started and happened to catch a flow 
of unlooked for volume, for, as a re- 
sult of these observations, the original 
plans were revised to control an esti- 
mated maximum flow not of 7,000 but 
of 56,000 sec.-ft. This incident indicates 
the state of our knowledge of water in 
many sections of the country according 
to a report recently submitted by the 
Water Resources Committee to the Na- 
tional Resources Committee. 


, CERTAIN flood control project 


Our investment in water 


The report, entitled Deficiencies in 
Basic Hydrologic Data, indicates the 
extent of the national investment in 
water use and control structures and 
the degree to which economical and safe 
design of such structures is dependent 
upon accurate knowledge of rainfall, 
snowfall, groundwater levels, stream 
flow, evaporation, and water quality, 
and points out the inadequacy of our 
present knowledge of these factors. A 
program is recommended for the estab- 
lishment of a network of observation 
and recording stations throughout the 
country. It is estimated that such a 
network could be established at once 
at a total cost of $3,676,500, with an 
annual cost thereafter for operation and 
maintenance of $1,824,000. The report 
recommends that the federal govern- 
ment bear the entire cost of establish- 
ing first order stations in such a net- 


work and share with the local govern- 
ment the cost of subordinate stations. 

The magnitude of the national in- 
vestment in structures intended for 
protection against water or for making 
use of water is indicated by a few fig- 
ures. During the past 15 years, 
18,000,000 acres of dry land have been 
brought under irrigation, 84,000,000 
acres of wet land have been drained 
and $2,000,000,000 has been invested in 
city sewers and waterworks. At least 
$374,000,000 was spent for flood pro- 
tection, irrigation, and navigation in 
the year 1935 alone. More than 
$1,000,000,000 has been spent by non- 
federal agencies for irrigation projects, 
waterways and earthworks between 
1920 and 1935, and about $1,350,000,000 
was spent for bridges during this same 
period. There can be little doubt, says 
the report, that the tendency is for ex- 
penditures of this nature to increase. 

Even greater than the direct invest- 
ment in our water resources are the 
indirect investments attendant upon 
them; urban real estate exposed to 
floods; cities relying on a plentiful sup- 
ply of unpolluted water; improved farm 
lands whose value may be lost by re- 
peated flooding or undercutting; in- 
dustries which cannot safely plot their 
future without some means of knowing 
what water conditions are to be. 

The most spectacular danger arising 
from insufficient information about 
water behavior is that of hydrologic 
under-design of water control struc- 
tures. No less than 60 important dams 
have failed during the past 50 years as 
a result of overtopping by floods. A 
large proportion of these failures would 
not have occurred if there had been ac- 
curate long-term records of precipita- 


tion and stream flow, in the opinion of 
the committee. Another 
danger is in irrigation projects where it 
is stated that about $6,000,000 has been 
lost by the federal government alone 
on ventures designed on the basis of 
data which later proved unreliable. 
Many millions more have been lost by 
farmers who depended on a supply of 
water that was not forthcoming. 

Less obvious than the cost of struc- 
tures which failed is the cost of over- 
design in structures which stand. The 
large factors of safety made necessary 
in conservative design by lack of ade- 
quate hydrologic information are re- 
sponsible for unnecessary expenditures 
to meet conditions that fuller informa- 
tion might have shown would never 
occur. Thus, while the committee esti- 
mates that during the past thirty years 
about $20,000,000 damage has been 
done to city storm sewers by water 
flows they were not designed to meet, 
it also estimates that at least $30,000,000 
has been spent in the past ten years 
providing capacity which will never be 
used, 


source ot 


Precipitation 


Accurate and comprehensive infor- 
mation on precipitation is fundamental 
to intelligent planning of water use. 
There are now about 6,800 stations in 
the United States at which precipita- 
tion is measured. Most of these are 
maintained by the Weather Bureau. 
About 300 of the stations are equipped 
with recording rain gages. The sta- 
tions not maintained by the Weather 
Bureau are scattered about the country 
in a widely spaced and uncoordinated 
network. The average annual cost of 
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maintaining the Weather Bureau sta- 
tions now in operation is about 
$1,800,000. Allowing half this sum for 
precipitation observations, and taking 
into account the expenditures by other 
agencies, it may be estimated that the 
federal government spends about 
$1,000,000 annually for the collection 
and publication of precipitation data. 

The distribution of the expensive 
first order meteorological stations is 
adequate throughout most of the coun- 
try from the standpoint of water con- 
servation activity. There is, however, 
a deficiency of precise hydrologic data 
for high altitudes. Several first order 
stations are needed in the Appalachians, 
the Rockies and the Pacific Coast 
Range. They should be located at high 
elevations, at the top of the great drain- 
age basins. There is urgent need also 
for continuous records which will show 
the duration and intensity of precipita- 
tion for periods of less than 24 hours. 
In the opinion of the committee, there 
should be at least one recording gage 
for each 5,000 sq.mi. in the United 
States. 

There are still many sections of the 
United States which do not have enough 
standard non-recording gages. In 
Texas, for example, there are areas as 
large as 8,000 sq.mi. in which not a 
single gage is operated. Adequate 
coverage of the deficient areas prob- 
ably would require at least 1,200 more 
gages. Provision for annual inspec- 
tion of all gages by the Weather Bu- 
rea is eminently desirable, as is also 
provision for the publication of many 
now unpublished records. 

The committee recommends the fol- 
lowing for the improvement of collec- 
tion of precipitation data: (1) Estab- 
lishment of six new first order meteoro- 
logical stations in high altitudes by the 
federal government; each of these would 
cost $10,000 to install and $10,000 an- 
nually to maintain. (2) Establishment 
of 400 new recording rain gages. In- 
stallation would cost $110 each, and 
maintenance $60 per year. (3) Estab- 
lishment of 1,200 non-recording partici- 
pation _ stations. Installation would 
cost $25 per station and annual main- 
tenance of $10 per station. (4) Com- 
pilation, checking, and publishing of 
records collected at the above stations— 
this would cost $72,000 annually. (5) 
Every station in the country should be 
inspected annually by the Weather Bu- 
reau. This would require an annual 
cost of $55,000. About $25,000 extra 
would be required thé first year to 
replace equipment found to be unserv- 
iceable. (6) Publication of all exist- 
ing reliable unpublished precipitation 
data ; this would require one year’s work 
costing $55,000. (7) Publication of a 
detailed statement of the history of 
each station for which data are pub- 
lished by the federal government; this 
would cost $55,000. 

The entire program of the committee 
for improving precipitation data would 


cost $396,000, in the first year, with 
an annual cost of $223,000 thereafter. 


Groundwater level 


There is no systematic program at 
present for the observation of fluctua- 
tions in groundwater level. In 1935 
about 6,700 wells of all types were being 
observed periodically. Almost half of 
these were in Illinois, Florida, Michi- 
gan, and Nebraska. The remainder 
were scattered widely in small groups, 
the bulk of the observations being re- 
stricted to areas where intensive 
groundwater studies were being carried 
on. When the studies are completed, 
the well observations will probably be 
discontinued. During 1935, about 
$150,000 was spent by federal and non- 
federal agencies on such work. 

The committee recommends the fol- 
lowing minimum program: (1) 4,000 
base observation wells should be estab- 
lished in carefully selected locations to 
be operated permanently by the federal 
government. Each well would cost 
about $75 for installation and $25 for 
annual operation. (2) 6,000 secondary 
observation wells should be established 
on a cooperative basis with states and 
municipalities and should be located in 
areas of special interest. They would 
be discontinued in many areas after 
several years’ records had been ob- 
tained and the water level fluctuation 
correlated with those of the base sta- 
tions. (3) About $100,000 per year 
should be spent on geologic and hydro- 
logic investigations to determine the 
most satisfactory location of wells. 

The cost of constructing new wells 
should be spread over two years. This 
would give a cost, for the program, for 
the first two years, to the federal gov- 
ernment of $406,250 and $493,750, re- 
spectively; non-federal agencies would 
contribute during the first two years 
$131,250 and $168,750. Continuing 
annual costs thereafter would be $312,- 
500 to the federal government and 
$112,500 to non-federal agencies. 


Stream flow 


Records of stream flow from which 
discharge quantities can be obtained are 
kept at about 3,100 stations in the 
United States. Most of these stations 
are maintained cooperatively by the 
federal government and local agencies. 
During the year 1935 about $1,540,000 
was expended by or under the direction 
of the U. S. Geological Survey on 
streamflow study programs. About 
$1,000,000 of this sum was provided 
by the federal government. 

Stream gaging work in the United 
States is deficient in two major re- 
spects: there are not enough stations 
in many sections of the country, and 
there are not enough records that have 
been continuous over a long period of 
years. As a general rule, a record of 





at least 40 or 50 consecutive yea: 
necessary for the preparation ot 
liable estimates of maximum and 
ium flows. 

The committee considers that 
essential continuity of observation 
best be obtained by establishment 
net of primary stations operated at 
eral expense. 

During 1933 the PWA allotted funds 
for the rehabilitation of about halt th 
gaging stations in operation. A recem 
allotment has also been made to repair 
stations damaged by the 1936 fi 
However, half the stations are sti! 
need of overhauling. 

The committee’s recommendation, 
are: (1) 1,100 new stream gaging 
stations should be _ established. 2) 
The federal government should ¢i\ 
full financial support to at least 5\ 
base stations in addition to the snill 
number now operated. All of these st: 
tions should have recording gages. \ 
new recording station of this class 
would cost $2,000 per installation and 
$500 per year for operation. (3) 1! 
remaining 600 stations needed shoul 
be established on a basis of 50-50 co 
operation between federal and _ local 
agencies. If half of these stations were 
of the recording type, the average cost 
of installation would be $1,500 and oi 
maintenance $400. (4) About $1,000,04) 
should be spent on rehabilitating old 
stations which are in need of repairs 

The first year cost of this program 
to the federal government would be 
$1,450,000, and to non-federal agencies 
$450,000; the annual maintenance cost 
would be, to the federal government, 
$370,000, and to non-federal agencies 
$120,000. 


Other elements of program 


Believing that in many parts of the 
country snow surveys furnish the only 
reliable means of forecasting stream- 
flow, the committee recommends that to 
the 500 snow survey courses now oper- 
ated by the federal government on a 
cooperative basis with the states should 
be added 500 more courses financed in 
the same manner. Establishment of 
these courses plus a small appropria- 
tion for research on the technique of 
snow measurement would bring the 
cost for the first year of a snow survey 
program to the federal government to 
$169,000 and to non-federal agencies 
$39,000. Maintenance costs thereafter 
will be $58,000 to the federal govern- 
ment and $12,000 to other agencies. 

At present, information on the varia- 
tions of evaporation in different parts 
of the United States is very scanty. 
Only 156 evaporation study stations 
are now maintained by the federal gov- 
ernment. The committee recommends 
that 280 new stations should be estab- 
lished. The cost of publication and 
research would bring the total cost to 
$35,000 the first year and $16,000 
thereafter. 
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No nationwide program for the col- 
mn of data on the quality of water 
;; now in operation. Present studies 
of this subject are all directed at the 
solution of specific and local problems. 
The committee believes that a broader 
scale program for the study of water 
quality should be begun. For this 
purpose it recommends that 200 base 
stations, at which mineral content, 
hydrogen-ion concentration, dissolved 
oxygen, turbidity, and suspended load 
would be measured, should be estab- 
lished in a comprehensive network over 


lect 


the United States. These should be 
located at existing stream gaging sta- 
tions and should be maintained continu- 
ously for at least ten years. Half of 
these stations should make _ regular 
measurements of water pollution. It is 
also recommended that 400 secondary 
stations should be operated in different 
locations for one year periods, return- 
ing to the same location at intervals of 
five or ten years. The total annual 
cost of this program to the federal gov- 
ernment would be $450,000 and to non- 
federal agencies $150,000. 


Resurfacing 29-Year Old Streets 
At Lawton, Oklahoma 


By W. B. Kendrick 
City Engineer, Lawton, Okla, 


city blocks in Lawton, Okla., that 

were paved with native rock as- 
phalt are being resurfaced using crushed 
limestone and emulsified asphalt. The 
work has been financed by various 
means. Normal methods of financing 
street repairs by special assessment be- 
ing impracticable, the city set out to 
determine the cost of doing the work 
with regular city funds, resurfacing 
5,000 sq. yd. at street intersections. This 
work was done at a cost of 48c per 
sq. yd. On this basis the city undertook 
to do 22,000 sq. yd. Thereafter local 
civic organizations raised funds for 
18,000 sq. yd. additional work, giving 
the work to unemployed citizens who 
were ineligible for relief. Thus a total 
of 45,000 sq. yd. of street surface was 
repaired. On Aug. 1 of this year the 
WPA took over the remaining 95,000 sq. 


\ FTER 29 YEARS of service, 72 


SPREADING AND ROLLING the first 

course of 1%-in. coat of asphalt coated 

limestone. After rolling, a top coat of 

\%-in. screenings without an asphalt seal 
coat was placed. 


yd. To finance, the actual cost to the 
property owners will be 20c a sq. yd. 
Lawton, a city of 12,000 population, 
in 1907 laid 76 blocks of asphalt streets 
on a crushed limestone base. With the 
exception of four blocks resurfaced in 
1931 and occasional patching of the 





In allocating the cost of the above 
program of water observations, the com- 
mittee has followed the general princi- 
pal that the federal government should 
bear the cost of a basic network of ob- 
servation and should share equally with 
non-federal agencies the cost of a pro- 
gram of secondary observations sup- 
plementing the basic network. In cer- 
tain fields of data having very broad 
uses, notably precipitation and evapora- 
tion measurement, the committee feels 
that the federal government should 
bear the entire cost of the program. 


worst holes as they developed, no main- 
tenance work has been done on these 
streets. Consequently, the entire area 
has weathered to the extent that sur- 
face cracks have allowed moisture to 
soften the base, and during the past 
two winters freezing weather made some 
next to impassable. The four blocks 
noted were resurfaced with emulsified 
asphalt using a penetration method 
costing $1.15 per sq. yd. 

The resurfacing test made at street 
intersections was carried out with 
equipment on hand, materials being pur- 


AFTER 29 YEARS OF SERVICE 
pavements of rock asphalt on a crushed 
limestone base have weathered and cracked 
allowing moisture to penetrate and soften 
the base. 





chased with funds provided by the reg- 
ular municipal street department budget. 


Repair operation 
For the repair operations, 1-in. 


crushed limestone was mixed with 7 


per cent by weight of emulsified asphalt 
in a 21-E paving mixer. The old asphalt 
streets were swept clean and all loose 
material removed. All holes were mopped 
with asphalt, brought to grade with 1-in. 
stone and rolled. The entire old surface 
was then mopped with asphalt at the 
rate of 0.2 gal. per sq. yd. and covered 
with the asphalt coated rock to an aver- 
age depth of 1% in. This was rolled 
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with a 5 ton, three-wheel roller. Subse- 
quently, % in. chat screenings were 
mixed with 12 per cent of asphalt and 
spread over the coarse aggregate %4 in. 
to % in. thick. This top coat was rolled 
and then dusted with the fine dust that 
had been screened from the % in. chat. 
The usual seal coat of liquid asphalt was 
not applied to the finish surface, but 
dependance was placed on the large 
per cent of asphalt added to the sur- 
face chat course to seal out the moisture. 
Also it was felt that the continued hot 
weather through the summer months 
would keep any seal coat in a liquid 
state, causing traffic to pick up the 
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asphalt and tending to destroy the seal. 
Should winter conditions indicate the 
surface is not sufficiently sealed a light 
liquid seal coat will be applied. 

A central mixing plant was used, lo- 
cated an average distance of 1 mi. from 
the street under repair. The source of 
crushed stone was 13 mi. from the 
plant. Asphalt was piped direct from the 
tank car to the mixer where it was 
measured in buckets and poured into 
the mixer. Two 6-hr. shifts of fifty 
local unemployed residents, not eligible 
for relief, were used, laying an aver- 
age of 2,000 sq. yd. per day. 

Some 12,000 sq. yd. of this surfacing 







has been placed on a gravel e 
where the curb and gutter was alread, 
in place. The only difference in the 
procedure of construction was that the 
tack coat was not placed on the gravel 
base and the coarse aggregate 
placed 2 in. thick. Though there haye 
been two heavy rains on an area that 
was placed four months ago no trouble 
has developed from moisture going 
through and softening the base. 
Equipment owned by the city and useq 
on the job consisted of one 21-E paver, 
one 5-ton roller, four 1%-ton trucks 
and small tools such as picks, shovels. 
rakes, wheel-barrows and buckets. 


Vas 






Hodges Dam Strengthened 


Cracks in thin concrete buttresses and need for rigidity to resist earthquakes led to 
reinforcement of the 18-year old multiple arch dam of the San Diego water 


OW TO STRENGTHEN and 
H increase the rigidity of Hodges 
Dam, a very light multiple-arch 
structure that lacked adequate trans- 
verse bracing and whose buttresses 
were cracked, has been a problem con- 
fronting the city of San Diego for 
years. An important unit in the city’s 
water supply system was involved, not 
alone with respect to the loss of water 
storage but in the matter of risk to 
life and property below. In addition to 
the engineering problems, joint owner- 
ship of the structure gave rise to the 
question of how the repair cost should 
be allocated. Under these conditions 
decision about repairs was deferred from 
time to time for nearly a decade. 
Failure of the St. Francis Dam in 
1928 emphasized the risk inherent in 
dams of doubtful stability. In 1929 a 
board of consultants (L. C. Hill, C. R. 
Olberg, C. F. Tolman and A. J. Wiley) 
suggested a stress analysis of Hodges 
Dam. Subsequently the Long Beach 
earthquake, followed by the passage of 
state laws requiring new standards of 
safety in making structures resistant 
to seismic shocks, focused attention 
sharply on the frailty of Hodges Dam 
and the urgent need of adequate hori- 
zontal bracing or stiffness to withstand 
earthquakes. | Comprehensive _ studies 
were made, various alternatives in de- 
sign were considered, and finally a con- 
tract was awarded early this year for 
carrying out a program for strengthen- 
ing developed in San Diego with the 
cooperation of the state engineer’s of- 
fice and approved by the state engineer 
Nov. 17, 1934. A description of the 
dam written shortly after its completion 
was published in Engineering News- 


system by building rigid vertical frames on alternate bays. 


By Fred D. Pyle 


Hydraulic Engineer, City of San Diego, Calif. 





FIG. 1—TYPICAL CRACK in a buttress 
as seen from walkway through the dam. 


The upstream is to the right. 


i ote spalling 
over opening. 


Record, April 10, 1919, p. 720; in the 
following are outlined essential features 
of the strengthening now under way 
which are unusual from engineering and 
construction viewpoints. 


Hodges Dam history 


The Hodges dam, designed by the 
late John S. Eastwood, was constructed 
in 1917-18 by the San Dieguito Mutual 
Water Co. It is located on the San 
Dieguito River about 30 miles from 
San Diego and some 12 miles above 





the point where the river empties into 
the Pacific Ocean. The drainage area 
above the dam is about 303 sq.mi. The 
top of the dam, at El. 330, is 130 it. 
above streambed and the maximum 
height above lowest foundation is 136 
ft. The spillway is 115 ft. above 
streambed and is 343 ft. long. The 
foundation is solid rock close to stream- 
bed level. The crest length is 616 ft. 
and the reservoir capacity at spillway 
level is 37,700 acre-ft. The structure 
consists of a number of concrete but- 
tresses slightly more than 4 ft. thick 
at streambed and only 18 in. thick at 
the top. These buttresses, spaced 24 
ft. on centers, support a series of in- 
clined arches or barrels. The arches are 
reinforced but, like the buttresses, are 
quite thin, decreasing from a maximum 
thickness of 24 ft. at the base (in the 
highest part of the dam) to 1 ft. at the 
top. 

The buttresses have no reinforcing 
except where they are bonded to the 
arches and around doorway openings 
over a walkway. The arches, adequate- 
ly reinforced to transmit water load to 
the buttresses, were finished off on the 
upstream face by a coating of shotcrete. 
The dam was built long before the day 
of vibrators, and to permit delivery of 
concrete by chutes, as was the custom 
then, a wet mix was used. The pro- 
portions, both in the arch and in the 
buttresses, were approximately 1:2:4. 
Construction was well done and con- 
sidering the methods then in vogue the 
concrete is remarkably good. 

In February, 1918, before construc- 
tion was completed, a flood overtopped 
the crest of an unfinished arch. This 
one arch had been left some 25 ft. 
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below the level to which other arches 
had been completed and for several 
days the flood poured through this open- 
ing, reaching a maximum overpour 
depth of 20 ft. Despite the impact and 
yibration doubtless associated with this 
concentrated flow no damage was done. 

When Hodges dam was built Califor- 
nia had no state supervision of dams 
such as was set up after the St. Francis 
failure. Therefore, after receiving the 
approval of the designer and the then 
state engineer the dam was accepted 
as a safe structure. There was some 
difference of opinion as to the capacity 
of the spillway. This was claimed to 
be 70,000 sec.-ft. as originally built, 
but inadequacy of approach channel 
later led to the conclusion that the ac- 
tual capacity was much less. In 1930 
the spillway was widened by excavating 
into the hillside, and since then its rat- 
ing has been 68,000 sec.-ft. With the 
help of ponding in the reservoir, an 
inflow of about 100,000 sec.-ft. can be 
controlled. The maximum recorded 
discharge over the spillway occurred on 
Feb. 2, 1927, and amounted to 45,000 
sec.-ft. the overflow depth being 11 
ft. 8 in., but the peak flood flow of the 
river in 1916 (just before the dam was 
built) has been estimated at 72,100 
sec.-ft. 

The city of San Diego acquired the 
water system of which Hodges Dam 
is a part from the water company in 
1925 by lease with option to purchase. 
The total price to be paid for the prop- 
erties was $3,750,000, of which the city 
still owes about $3,000,000. Thus there 
is a joint interest in any reconstruc- 
tion that goes beyond repairs incidental 
to ordinary maintenance. 


Cracks cause aiarm 


Not long after completion of the dam 
a crack began to appear in each of the 
higher buttresses, extending in a gen- 
erally downward direction at right an- 
gles to the inclined upper edge of the 
buttresses. From a starting point about 
one-third the distance up the inclined 
edge they rather uniformly head for the 
top of the openings by which the walk- 
way passes through the abutments. The 
cracks continue on diagonally downward 
from the lower downstream corner of 
the openings. 

3ronze spuds were grouted into the 
concrete on either side of these cracks 
ind measurements of the crack width 
have been made for several years. Evi- 
dence is conclusive that they have stead- 
ily increased in width; maximum width 
is attained during the winter months 
and minimum width during the late 
summer. Each season the dimensions 
have increased slightly over those re- 
corded the year before. 

Although different cracks differ in 
width, openings of # to } in. are not 
uncommon and daily variations between 
6 a.m. and 4 p.m. are measurable on a 
micrometer reading to 0.0001 in. Higher 





FIG. 2—HODGES DAM from downstream. Apparent thickness of buttresses is greater 
than the actual thickness by reason of a flange or face on the downstream edge. 


temperatures tend to close the cracks. 
Generally speaking there is only one 
large crack in each buttress. The uni- 
formity with which all these cracks 
strike the buttress doorway openings 
has suggested that the openings have 
some relation to the cause of the cracks. 
However, the end buttress on the left 
bank, through which there is no open- 
ing, has a crack in the same location 









Ground line at ; 
upstream edge 


Vertical frames 7 - { 
in alternate bays” ” 


in which it occurs in the other but- 
tresses. Fig. 2 shows the walkway 
through the buttresses and a typical 
crack. Over the opening the concrete 
has spalled off to disclose a reinforcing 


bar. Bronze spuds used in measuring 


crack movement can be seen to the right 
of the opening. 

At ordinary water levels there is no 
stress due to water load at the 


tensile 


FIG. 3—LONGITUDINAL ELEVATION from downstream side showing vertical 


frames in alternate bays. 


FIG. 4—THE STIFFENING SYSTEM 


consists of vertical frames and 


diagonal 


reinforcing members. 
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upstream face of the buttress and the 
change in width of the cracks is inde- 
pendent of the water level in the reser- 
voir. It has therefore been concluded 
that the cracking is due entirely to vol- 
ume change of the concrete in harden- 
ing and later under temperature change. 


Repairs decided on 


The desirability of strengthening 
Hodges Dam buttresses had long been 
recognized; some studies were made 
soon after the St. Francis Dam failure. 
However, it was not until the Long 
Beach earthquake (1933) and the re- 
sultant focusing of interest on structural 
stability that comprehensive studies were 
made with a view to increasing the 
lateral stability and rigidity of Hodges 
Dam against seismic shocks. The height 
and slenderness of the unreinforced 
buttresses, their light bracing and the 
long crack in each of them, coupled 
with the fact that the dam is located 
in a region of know seismic activity 
and that there is great risk to life and 
property in the valley below the dam, 
made it imperative to carry out some 
strengthening program. The need for 
strengthening was more apparent to en- 
gineers than to the voters—the proposed 
expenditure would not extend nor im- 
prove the water supply in any way but 
was merely to increase the safety of a 
structure that was supposed to be ade- 
quate as originally built and had stood 
securely for more than fifteen years. 

The valley between the dam and the 
sea contains a population of several 
hundred, a fertile farm area of about 
5,500 acres, improvements valued to ex- 
ceed $1,000,000, nearly a mile of the 
main highway from San Diego to Los 
Angeles, and a similar length of Santa 
Fe railway main line. Failure of 
Hodges Dam would threaten destruc- 
tion of all these, would reduce San 
Diego's available water supply seriously 
and would cut off the water supply of 
two irrigation districts outside the San 
Dieguieto Valley representing a total 
population of about 3,300 and 4,500 
acres of irrigated orchards. 

Under the pressure of these condi- 
tions, finances were provided by city 
appropriations plus a 45 per cent PWA 
grant. By way of contributing the 
share of the original owners, the San 
Diego Water Supply Co., successors in 
interest to the original owners of the 
dam, made available the value of the 
cement used in the strengthening pro- 
gram. The total estimated cost of re- 
pairs is about $150,000. 


Structural reinforcement 


No precedent was found for strength- 
ening single-slab buttresses in a struc- 
ture of this type. Numerous designs 
were worked up and investigated by the 
city’s engineering staff before a solu- 
tion mutually satisfactory to the state 
engineer and to the city was arrived at. 





Simply stated, bracing in a direction 
transverse to the planes of the but- 
tresses was a major requirement. How- 
ever, it was not desirable to use through 
struts because the 600-ft. total length 
of such members would accumulate so 
much stress that undesirable deflections 
would result if struts and buttresses 
were bonded. Consideration was given 
to the late F. A. Noetzli’s twin buttress 
plan and to a meritorious structural 
framing suggestion made by H. D. 
Dewell, San Francisco. 

The design finally selected is an ap- 
proach to the twin buttress type. Un- 
der this plan rigid vertical frames or 
bents were built up in alternate bays 
and large diagonal reinforcing members 
containing ample steel bars were cast 
on each side of the upstream, diagonal 
edge of each buttress from foundation 
line to the top of the dam. The diag- 
onals constitute a rigid upper-end an- 
chorage for the vertical frames. This 
plan gives adequate rigidity without 
carrying movement longitudinally 
through the dam. 

The diagonal reinforcing members, 
which would prevent even a heavy seis- 
mic shock from severing the buttresses 
along the existing cracks, were anchored 
into the buttresses by keyways in the 
old concrete and were clamped together 
by 24-in. steel bolts. Because these 
diagonals were clamped to the buttresses 
in that zone where the arch reinforcing 
is embedded, they may be considered 
structurally as taking the stress which 
is brought into the buttresses through 
the arches. The diagonals decrease in 
width by two successive steps from 6 ft. 
at the base of the arches to 2 ft. at the 
crest of the dam. 

Particular attention was given to 
avoiding any danger that cracks in the 
buttresses would extend into or cause 
corresponding cracks in the newly 
placed concrete members. Although the 
face of the buttresses was chipped and 
keyways were used to make good bond 
between the new concrete of the diag- 
onal member and the old concrete of the 
original buttress, this bonding was 
omitted for 5 ft. on either side of each 
diagonal crack. In these areas near 
cracks the buttress was coated with an 
asphaltic paint before the concrete of 
the diagonal was poured. Similarly, the 
bolts put through the diagonals and but- 
tresses were kept 74 ft. away from the 
cracks. 

All new concrete was provided with 
heavy reinforcing; steel bars up to 1} in. 
in diameter were used and were lapped 
40 diameters at joints. Particular care 
was taken to get an exceptionally good 
concrete job. Specifications called for a 
concrete mix very similar in proportions 
to the original 1:2:4; but in the present 
work a slump of about 2 in. was used 
and a strength of 3,000 Ib. per sq.in. in 
90 days was specified. Low-heat cement 
was used, to minimize shrinkage. 

As reconstructed, analysis of the dam 
shows it to be able to resist a horizontal 





force of 0.1 g. either at right ang 
parallel to the buttresses. Under t! 
condition the structure probably i 
when the reservoir is full or part 
than when it is empty. Under th 
ond condition the structure beco: 
series of well-braced twin butt 
connected by the reinforced arch 

add to the rigidity of each pair an 

nect the pairs. 

The assumption was first mad 
frame and buttresses act together 
unit, somewhat in the manner of an HJ. 
beam standing on end. The horizonta! 
forces assumed to be acting on the talles; 
frame were as follows: 


Elevation Force (Ib.) 
320 21,600 
300 39,900 
280 33,000 
260 48,000 
240 67,700 
220 91,700 


This analysis was made on the bas 

a vertical cantilever with the frame act 
ing as the web. The result was no tu: 

sion in the vertical part of the frame 
because the weight of the buttress coun- 
teracted such a tendency from horizontal 
forces. 

It was then doubted that the frames 
could be made integral with the | 
tresses and they were re-analyzed a 
cantilevers fixed at the base, obtaining 
no aid from the buttresses to counteract 
the vertical tension but prevented by th: 
buttresses from the occurrence of bend- 
ing in the vertical members of the frame 
This resulted in heavy shears in 1] 
horizontal struts, and the frames we: 
designed accordingly. 

For comparison, the stresses were 
vestigated by the portal method, frame: 
independent of buttresses. Where bend 
ing moments or shears were larger tha: 
by the other methods, provision was 
made for the larger stresses. 

An attempt was made to solve thx 
frame by using the Hardy Cros: 
method. However, because of the rela- 
tive stiffness of the horizontal struts 
the vertical portion of the frame the co: 
vergence of the approximations was t 
slow. 

Because of the 45-deg. slope of the 
buttress and its relative shortness, th: 
second principal stress is tension paralle! 
to the spring line of the arch. To pr: 
vent sudden separation of the buttres; 
into two parts when water level reach: 
the top of the dam, enough steel was put 
into the diagonals to carry this tensio: 
The tension is transferred to the diag: 
nals by the keyways in the buttress and 
by the steel anchorages at the top of th: 
buttress on the lownstream edge. 


Construction methods 


Work began on the strengthening 
contract March 27, 1936. Because n 
blasting was allowed within the bays 
excavation for the foundation of the ver- 
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FIG. 5—CHIPPED SURFACES and keyways are used to bond old and new concrete. 


Steel bars for diagonal reinforcing member are shown. 
i Upper left is the downstream face of an arch. 


right center. 


‘al frames was carried on by hand 
ls. The vertical bands or areas in 
hich these members contact the but- 
‘esses were marked off and roughened 
by chipping with pneumatic tools. Like- 
vise the areas in which diagonal mem- 
bers were to be bonded to the upper edge 
{ the buttresses were roughened, except 
near the cracks. 

In the vertical frames the reinforcing 
steel, assembled in place with horizontal 
ties 24 in. on centers, served as con- 


Note bolt through buttress in 


venient scaffolding for the workmen who 
did the concrete chipping. In the 
diagonal members it was convenient to 
drill the holes through the buttresses for 
the ties first, and after the ties had been 
placed to use them as supports for the 
reinforcing steel of the diagonals. After 
reinforcing was in place forms were 
built up around the various members and 
concrete was delivered through a 6-in. 
pipe from a concrete pump on one end 
of the dam. The delivery pipe termi- 


FIG. 6—DETAILS OF VERTICAL frames that were built in alternate bays of the Hodges 
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nated in a hopper which was moved 
from bay to bay as work progressed. 
From the hopper hand buggies wheeled 
the concrete to the forms on scaffolding 
built up in the bays as required. 

The ties through the buttresses to in- 
sure unity between old and new con- 
crete were tightened effectively. The 
size of steel plates used under the nuts 
on each end of a tie varied somewhat in 
size and thickness; 14 in. square and 
14 in. thick was a maximum. A/fter ties, 
plates and nuts were in place, grout was 
forced in behind the plates through a 
small pipe inserted for that purpose 
when the tie was placed. When the con- 
crete had set, a tension of about 5,000 Ib. 
per sq.in. was put into each tie by means 
of ratchet wrenches. 

At the upper ends of the diagonals 
special methods were used to insure ten- 
sion in the longitudinal reinforcing. An 
anchor block of concrete was cast early 
in the work on the downstream edge of 
the buttress at the top. Around rein- 
forcing within this block were passed 
two loops of the 1}-in. steel bars of each 
diagonal member, and the ends of the 
looped bars were connected to the cor- 
responding reinforcing in the diagonal 
by means of turnbuckles, to prestress the 
steel before concrete was poured around 
it. Four 14-in. bars in each diagonal 
near the upper end prestressed in this 
way are believed to strengthen the upper 
end of the buttresses materially and may 
even close a construction-joint at the 
buttress top. 

The original dam was built by Bent 
Bros., contractors, of Los Angeles. The 
present work is under contract to M. H. 
Golden, San Diego. The design was 
developed and construction is under the 
supervision of the author as hydraulic 
engineer in charge of development and 
conservation for the San Diego Water 
Department. Paul Beermann is assist- 
ant engineer and L. H. Hill is resident 
engineer. 


astnnilannacin 


Diversion of Colorado River 
Effected at Parker Dam 
Diversion of the Colorado River 


through two tunnels at the site of 
Parker Dam has been successfully ef- 


fected. Parker Dam, 155 miles down- 
stream from Boulder Dam, is being 
constructed to re-regulate the river, 


generate hydroelectric power, and to 
divert water into the aqueduct of the 
Metropolitan Water District of South- 
ern California. 

The river is diverted through two 
tunnels 29 ft. in diameter and 1,730 ft. 
long, drilled through the mountain on 
the Arizona side of the river. The 
river will flow through these tunnels 
for about two years before it is re- 
turned to its normal channel to build 
the reservoir and flow over the com- 
pleted crest of the dam. At the end 
of their service as diversion tunnels, 
these bypasses will be sealed. 
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Concrete X-Ray Room Built 
Without Lead Lining 


Installation of thick concrete walls at Rock Island Arsenal laboratory 


gives same degree of protection as lead lining and at reduced cost 


ONCRETE instead of lead to 
protect laboratory operators using 
one of the largest industrial 


X-ray units in this country, is proving 
satisfactory at the U. S. Arsenal at 
Rock Island, Ill. The X-ray room, 
with the walls, foundation and ceiling 
made of concrete, was designed for the 
use of a 400,000-volt and 10-milliampere 
X-ray unit. Plans for its construction 
called for a floor space 20 ft. square 
and a ceiling height of equal 20 ft. The 
estimated cost of labor and materials to 
provide a layer of lead as part of the 
walls and ceiling was $7,000. Had 
lead been used as the X-ray absorptive 
material, concrete walls and. ceiling 
would have been used for supporting 
the lead. By increasing the thickness 
of the concrete sufficiently so that a 
layer of lead was not needed, a saving 
of $6,000 was made. 

The concrete mix used was one sack 
of cement with 2.3 cu. ft. of sand, 3.5 
cu. ft. of aggregate, and sufficient water 
to make a workable mix. The founda- 
tion was a 36-in. layer of concrete 
placed upon rock. The 24-in. walls 
were deposited in heights of 8 ft. be- 
cause of the weight involved. To 
eliminate the possibility of horizontal 
cracks between the layers of the walls, 
a longitudinal set-off was provided 
along the centerline of the walls at 
each joint. A similar procedure was 
followed at the corners to prevent verti- 


cal cracks. A 10-in. thickness of con- 
crete forms the ceiling. Because the 
building housing the radiograph room 
is a one-story structure at the point 
where the room was built no additional 
thickness was considered necessary for 
the ceiling. 

To allow access to a craneway on 
one side of the room a 12 x 14-ft. door- 
way was provided with a metal door 
covered with a 3-in. layer of lead. An- 
other door, 3 x 7 ft., leading into the 
laboratory office and control room was 
lined with a j-in. layer of lead. A 
window, composed of six layers of lead 
glass and protected by a movable lead 
shield, was also constructed near the 
small door so that a technician might 
observe the operation of the X-ray unit 
from the exterior of the room. 

When construction of the compart- 
ment was completed a test was made to 
determine the lead equivalent of con- 
crete under certain constant conditions. 
The accompanying table shows the re- 
sults for four thicknesses of concrete. 

X-RAY ABSORPTION CAPACITY 

CONCRETE VS. LEAD 


Concrete, In. Equivalent Lead, In. 


4 0.050 
10 0.137 
14 0.225 
19% 0.550 


A survey for a period of 60 days 
during regular routine testing showed 
the walls satisfactory. In this survey 
dental film was placed at various points 


THICK CONCRETE WALLS enclose x-ray room at Rock Island Arsenal 








on the outside of the walls, a: 
darkening of this film could | 
tected at the end of the 60-day ; 
As further proof that the X-rays 
not penetrating the walls a film w 
posed on the outside of one of the 
for 10 min. while the X-ray tub 
operated at 300,000 volts and 10 
amperes at a point 25 ft. from t! 
terior surface of the wall. No 
upon the film was noted. 

Two explanations are given fo 
X-ray absorption property of con 
First, that the rays are widely 
tered before any great penetration 
place. Second, that the scattered : 
tion is of longer wave length thar 
initial rays and thus more easily 
sorbed by the remaining thicknes 
the material. 

Paul C. Cunnick, working unde1 
supervision of Major F. C. Shaffe: 
in charge of the X-ray laboratory. 
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Artesian Water 
In the Florida Peninsula 


RTESIAN WATER, one of the n 
J cel natural resources of t 
Florida peninsula, is the source of most 
of the large and many of the small wat 
supplies in the area, according to a 
port just published as Water-Sup; 
Paper 773-C by the United States G: 
logical Survey, Department of the In 
terior, and obtainable from the Superi: 
tendent of Documents, Washington, i 
20 cents. The largest amounts of watt 
are used for the irrigation of crops 
coastal areas, in irrigation districts, 
in Seminole, Manatee, and Sarasota 
Counties, and also by Jacksonville and 
some of the other cities. 

The principal artesian formations are 
the Ocala limestone, of Eocene age, 
which underlies the entire peninsula, 
and the Tampa limestone and Hawthor: 
formation, of Miocene age. The Ocala 
and Tampa limestones contain cavitie 
at depths of as much as several hundred 
feet below sea level. The formations 
are folded into a large anticline that 
extends through the peninsula and 
plunges toward the south. This struc 
ture is favorable for artesian conditions, 
which are present throughout the penin 
sula except locally in recharge areas 
In part of the area, however, the ar 
tesian conditions and the movement oi 
the water are independent of the 
structure. 

The porous limestones are the source 
of some of the largest springs in the 
United States and yield copious amounts 
of water to wells. The measured flow 
of Silver Springs, one of the largest, 
has been more than 800 m.g.d. Wells 
supplied by the artesian formations are 
present throughout the peninsula and 
range in depth from less than 100 ft. to 
more than 1,000 ft. 
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CURRENT HIGHWAY PROBLEMS-— VI 


Township Roads 


Centralization indicates a change for the better but problems 


iT IS DIFFICULT to discuss township 
roads in general terms. In certain 
ections of the country township au- 
thority over roads is negligible and in 
ther sections it is complete and fully 
exercised. Obviously the subject pre 
sents different aspects under the two 
onditions. The best compromise exists 
where road administration has been 
juite definitely divided between town 
ships, counties and the state, as in 
Vichigan. Michigan also has grap- 
pled earnestly with its township road 
lificulties so that general lessons can 
perhaps best be drawn from its experi- 
ence. The article that follows is then 
t specific case history not yet fully 
worked out but indicating clearly cer- 
tain fundamental conclusions. The two 
that seem unquestionably certain are 
(1) that vastly improved township 
roads have followed transfer to larger 
administrative authority and (2) that 
such transfer calls for definite and 
positive revision of the highway 
financing plan. The last is a highly 
important lesson for the public to 
learn. —EDpIrTor. 


REVOLUTIONARY shift in the 

administrative and financial re- 

sponsibility for town roads has 
just been completed in Michigan which 
breaks, for the time being at least, all 
continuity with the past. The conditions 
and problems of local road administra- 
tion in Michigan are those of a time 
of change. About the only things that 
are clear and definite are the difficulties ; 
the solutions are taking shape, but they 
are still blurred by uncertainties as to 
the exact facts. However, since the prob- 
lems of transition are not limited to any 
one state, a presentation of the situation 
in Michigan will be valuable as a picture 
more or less typical of a much wider 
section of the country. 


Segregation begun 


The building and maintenance of 
Michigan roads was originally a matter 
‘§ purely local concern, Township road 
commissioners supervised and controlled 
all highway activities under the direc- 
tion of township officials. Tax levies on 
all the property in the township paid the 
costs. This system of local control and 
support of the highways was responsible 
for practically all the road development 






in financing are not yet solved 


By Murray D. Van Wagoner 


State Highway Commissioner of Michigan, 
Lansing, Mich 


of our territorial period and continued 
through the first half-century of state- 
hood. In 1893, however, a law was 
passed providing for county road sys- 
tems under the supervision of county 
road commissioners. 

The growth of the county system was 
slow, but in certain communities con 
siderable progress was made and an in- 
centive seemed desirable to encourage 
higher standards for the work which was 
being done. So in 1905, although only 
18 of our 83 counties had organized 
highway commissions, a_ state-reward 
road law was enacted which enabled the 
state to contribute from $250 to $1000 
per mile for county roads built to ap- 
proved specifications. The State High 
way Department was created to adminis- 
ter the law. 

The State Reward Road Act, which 
was the first step in transferring the sup- 
port of highways from local taxpayers, 
was repealed in 1925, but the process of 
shifting responsibility continued. By a 
series of legislative measures, the state 
highway system was established and ex- 
tended. In 1915 the State Reward Act 
was expanded, in 1917 the state complied 
with the Federal Aid Highway Act, and 
in 1919 a $50,000,000 state highway bond 
issue was authorized. At first construc- 
tion and maintenance of the new state 
system was carried on by both the state 
highway department and the county road 
commissions, but in 1926 the state de- 
partment took over all the cost of these 
activities. 

An inventory of Michigan trunklines 
and county and local roads made in 1930 
showed a total of 85,409 miles of high- 
way. Of this mileage 9.1 per cent or 
7,790 miles was included in the state 
and federal-aid system, 20.3 per cent or 
17,302 miles were country roads, and 
70.6 per cent or 60,317 miles were local 
or township roads. 

In the meantime a system for financ- 
ing these roads had been developed 
which, under conditions existing in the 
1920’s, was adequate, or approximately 
adequate, for the purpose. A tax on 
gasoline and one-half of a weight tax 
on motor vehicles made the state system 
self supporting. The other half of the 
weight tax was returned to the counties, 


and this supplemented by county taxes 
Was usually sufficient to meet the needs 
of county roads, 

According to present standards the 
local roads, supported entirely by real 
estate taxes, were not. satisfactorily 
maintained, though it must not be for- 
gotten that standards have changed. In 
the special road assessment districts, 
while the ambitious programs unde 
taken by many of them imposed heavy 
tax burdens on the affected property 
owners, the enhancement in real estate 
values and the expectation of further en 
hancement, rendered these burdens beat 
able up to the year 1929. 

The depression created many obstacles 
for highway authorities to hurdle, and 
not the least of these was the shrinkage 
and disorganization of the revenues on 
which they were accustomed to depend 
The shrinkage was great, but it was a 
phase of the depression which has tended 
to correct itself as conditions have im 
proved. However, the derangement that 
has resulted from attempts to meet seri- 
ous but temporary emergencies by statu 
tory changes in the highway fiscal sys 
tem is still with us and will be difficult 
to remedy. 

These statutory changes may be di 
vided roughly into two classes; those 
which were looked on as general reme 
dies and those which were aimed to 
cure specific ills. In the former class the 
most important was a 15-mill tax-limita 
tion act with whose character and opera 
tion every one interested in public works 
is familiar. In the latter class the most 
important were the McNitt Act of 1931 
and the Horton Act of 1932. 


Counties take over 


The two last named measures dealt, 
the one directly and the other indirectly, 
with the depression problems of the local 
highways. Together they marked a prac 
tical severence from the former policy 
of local support of local roads. 

The MecNitt Act provided for the 
transfer during a 5-year period of all 
local or township roads to the county 
road commissions and for the relief of 
the townships from most of their finan- 
cial responsibility for them. The final 
operation in the transfer of township 
roads occurred this year, but in 1937 a 
very large additional mileage of streets 
and alleys in recorded plats outside 
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municipalities will be added to the 
county systems. 

To cover the cost of maintaining these 
roads $4,000,000 appropriated from the 
state highway department’s gas tax 
revenues is divided among the counties 
on a township-road mileage basis. The 
MeNitt Act also provides that deficien- 
cies for either maintenance or essential 
construction may be met by a tax levy, 
in the one case on the county at large, 
and in the other on the affected town- 
ship, but in both cases within the 15- 
mill limitation. 

The Horton Act returned all of the 
weight tax to the counties, but only one- 
half of this grant is allotted ‘to general 
highway purposes. The remaining half 
is used according to the following 
priorities: the relief of special road 
assessment districts, the reduction of 
taxes for county and then township road 
and bridge bonds, and various mainte- 
ance and debt services in the county and 
cities, apportionment being made in the 
last priority on a population basis. A 
sum of $2,550,000 which was appropri- 
ated from the state department’s gas tax 
revenue, is similarly distributed as an 
off-set for reduction of the weight-tax 
rate. 

Thus the highway system of Michi- 
gan which started as a purely local 
undertaking with the responsibility for 
both its supervision and its financial 
support resting exclusively on thor- 
oughly decentralized township units, has 
been radically changed. New needs and 
new types of highway transportation 
have superimposed on the old system of 
local roads the state and county high- 
way systems. Because their service is 
wider and more general, their adminis- 
tration is centralized and they are sup- 
ported by a broader revenue base. 


No functional change 


But the local road system still per- 
sists. The services it renders and the 
communities it serves are not funda- 
mentally different from those for which 
it was created more than a century ago. 
It still connects farm with farm, the 
farm with the rural trading center, and 


OIL-AGGREGATE surface on a road that 

goes through a prosperous farm area of 

Michigan, an improvement that is re- 

garded as — of public 
unds. 


the rural areas with the county and state 
trunklines which have largely supplanted 
the railroads as links to more distant 
sections and cities. The only factors 
which are radically different are its 
administration which has passed into 
county hands, and its financing which 
has become more and more a matter of 
state responsibility. 

It is a mistake to think of the local 
road as merely a feeder for the county 
and state systems; it was originally a 
neighborhood road and only became a 
feeder when the railroads were built. 
With the coming of the county and state 
trunklines it still performs a neighbor- 
hood function and is only subsidiary to 
the larger systems to the degree that it 
was subsidiary to the railroads. 

Its service to the neighborhood in- 
cludes the maintenance of dependable 
contact with the post office, with the 
school, with the church and with the 
village store. Farm equipment passes 
over it in moving from field to field and 
from farm to farm. If the district has 
telephone and electric service, the lines 
are commonly placed in or adjacent to 
the local road, and repair and mainte- 
nance is dependent upon it. It is the 
doctor’s route to the sick-bed. 

Its feeder service consists largely in 
providing connection with the county 
and state highway systems and the rail- 
roads for the movement of crops and 
for business and social contacts with 
more or less distant places. 

Sometimes it is used as a link between 
points outside its own neighborhood, but 
when this use overshadows its local 
function it should be transferred to an- 
other classification. On the other hand, 
in many cases the demand for the serv- 
ices of a local road has dwindled to al- 
most nothing, and in such cases there 
should be no hesitation about its aban- 
donment. 

The travel over local roads is not 
heavy. A survey of traffic on Michigan 
roads made in 1930 showed that al- 
though the township roads comprised 


over 70 per cent of all road mileage, | 
about 5 per cent of the total car-m 
were produced on them. 

The proportion of the total highway 
expenditure in the state which was 
voted to the local roads was in keep 
with their ‘use, being 6 per cent 
$6,264,400. On the basis of the to 
ship mileage later certified under 
McNitt Act, this provided a statew 
average of just over $100 per mile. 

Of course there was a wide variat 
in the amounts levied in the differen 
townships for road purposes. The m 
densely populated and richer units ofte: 
furnished very ample funds to build a 
first class highway system, and in ex 
ceptional cases they got it. But the mor 
typical township splashed along in t 
mud either because it was unable to pr 
duce sufficient revenues or because 
road affairs were inefficiently organized 
and managed. 

And faults in organization and ad 
ministration were certainly frequent 
enough. Not only were the township 
units much too small for economical 
road operation, but sometimes the tow: 
ship was subdivided—in one instance, t 
least, a single township was divided int 
no less than 60 road districts. Of cours 
that was an extreme case, but it is clea: 
that no ordinary township commissio 
could afford either the personnel or th 
equipment to do effective work. 

Usually the township road enginee: 
was not an engineer at all, but a farme: 
or other citizen without technical train 
ing who for one reason or another wa 
deemed to be suited for highway ad 
ministration. Exceptionally some vigor 
ous man with hard common sense and 
natural aptitude for construction would 
hold the job for a series of years. The: 
the dirt would fly and some creditabl 
roads would be built, but such exception 
merely emphasized the low level of the 
average standard. 

The same cause—the small size an 
financial weakness of the township unit 
—which prevented the hiring of first 
class men stood in the way of owning 
adequate equipment. A grader and tw: 
or three primitive drags were the extent 
of road machinery that the average com 
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on could hope to possess and these, 
forced now and then by farm tools 

horses, were more than enough to 
the work that was thought necessary. 
‘or were highway payrolls handled 
with the greatest efficiency; right from 
the start they were considered a good 
neans for the distribution of varying 
decrees of relief. In the early days even 
well-to-do farmers were accustomed to 
‘working out” their highway taxes and 

s practice naturally led to giving road 
obs to neighbors who were a little 
yressed for money. It was only a short 
tep from this practice to the employ- 
ment of the township road commission 

a regular agency for poor relief. Un- 
questionably there is a sizable amount of 
welfare expenditure of this kind hidden 
away under the guise of road costs. 

Unquestionably, too, much of the 
failure of the township organization can 
be laid to the fact that so large a pro- 
ition of the highway funds went into 
ie costly maintenance required to keep 
low type roads passable. But in this 
matter as in others pertaining to the old 
township management, it is impossible 
to assess blame accurately when in so 
many cases commission records were 
carelessly kept and the frequent shifting 
of funds make even the totals of actual 
road costs uncertain. 

Under these circumstances it is not to 
be wondered at that when the counties 
took them over, they found the township 
roads in a sad state as compared with 
the county systems. At the same time it 
must not be forgotten that these local 
roads, which on the whole served their 
time and people adequately, are now 
judged by standards which are foreign 
not only to their original purpose, but, in 
many instances, to their present use. 
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New problems arise 


Needless to say, although the transfer 
of these roads has brought the expected 
relief to distressed local taxpayers, it 
also has had serious consequences for 
highway finances. Not only has the 
state highway department been stripped 
of three-fifths of its former revenues 
and the country road commissions pre- 
sented with new and difficult problems, 
but the users of the local roads have been 
freed from former restraints upon their 
demands for highway improvement. 

Rural residents who for decades con- 
tented themselves with the earth roads 
rather than assume the tax burdens 
which improving them entailed, are now 
insisting that they receive additional 
service. This is, no doubt, a very natural 
result of the new situation in which the 
recipient of the service has no direct 
part in the provision of the funds to pay 
for what he asks. Nevertheless, when 
this changed attitude affects nearly 
three-quarters of the entire state mile- 
age, it gives highway authorities some- 
thing to think about. 

There has been great, and I may say 
general, complaint from county road 
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POSTPONEMENT OF IMPROVEMENT of such farm-to-farm roads as this is justified 
until the more heavily traveled routes have been brought up to standard. 


officials that the funds provided by the 
MeNitt Act are insufficient to meet these 
demands for improvements. They assert 
that $4,000,000 when pro-rated to the 
certified township mileage, will pay for 
only the barest maintenance in the aver- 
age county and will leave no surplus for 
betterments and construction. It is im- 
possible, they say, to furnish better serv- 
ice with only two-thirds of the former 
funds. 

Snow removal is another problem that 
has come with the township roads being 
taken over by the counties. The state 
highway department keeps its 9,000 miles 
of state trunk line highway open for 
wheel traffic during the winter and the 
county road commissions have made a 
practice of removing snow on their prin- 
cipal county roads. With these prece- 
dents the residents along former town- 
ship roads are now asking that more and 
more of the purely local roads be kept 
free of snow. 

However, I think that too much 
emphasis can be given to a comparison 
of the funds available for the local roads 
before and after they were brought into 
the county systems. Of greater im- 
portance is the amount of local road 
mileage which is really essential, the 
standard of construction and mainte- 
nance it warrants, and the inefficiencies 
of the old administration which can be 
eliminated by the new. 


Counties build better 


As an administrative unit the county 
is demonstrating its superiority to the 
township in many ways. Not only does 
its stronger financial position make pos- 
sible the employment of better technical 
talent and more complete mechanical 
equipment, but the larger field of opera- 
tion permits their more efficient use. 





COUNTING STATION, one of 26 being 
used by the Michigan state highway de- 
partment to take a 24-hour record for a 
a full year, as a part of the highway 
planning survey in which 4,000 part time 
stations are cooperating to produce an 
accurate traffic picture of the state’s 90,- 
000 miles of local, county and state 
trunkline routes. 


In counties where heavy concentra- 
tions of motor vehicle registration and 
local taxes furnish large amounts of 
revenue, a surprising percentage of the 
county roads have been given a black- 
top, or, under heavy traffic, a concrete 
surface and a large mileage of local 
roads has been improved. In one of 
these more fortunately situated counties 
nearly 85 per cent of the local roads 
have a gravel or better than gravel sur 
face. 

In some counties which are, perhaps, 
more nearly representative, it has been 
found possible to correct the grade and 
spread gravel on a lesser mileage, leav- 
ing a considerable amount of necded cul- 
vert replacement for future programs. 
In still other counties with smaller finan- 
cial resources or in which other condi- 
tions are less favorable, about all that 
has been attempted is the maintenance of 
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the local roads as they were taken over. 

In general the counties’ plans for im- 
proving the earth roads which have been 
added to their systems are similar, but 
progress made is by no means uniform 
and this difference in results indicates 
that further adjustments in administra 
tion and revenues are necessary. It is 
probable, for instance, that in some areas 
sparseness of population and meagerness 
of economic resources do not give ade- 
quate strength to the single-county or- 
ganization and that the merging of two 
or even three counties for highway pur- 
poses would be advantageous. 


Financing the question 


When it comes to the question of 
financing local roads, there is great 
diversity of opinion not only as to what 
should be done but as to what is the 
trouble. Some assert that a proper divi- 
sion of present funds among the various 
highway agencies and areas would pro- 
duce satisfactory results. Others, prob- 
ably the majority, believe that lack of 


‘ 


funds is the trouble and that the remedy 
to be found in tapping new sources of 
revenue 

Phe former cite the distribution of the 
weight tax and the Horton Act priorities 
as examples of what they believe are in 
justices. The case for more highway 
revenue rests, with good reason, on the 
fact that no more of the state highway 
cle partment’s revenues can be diverted to 
the support of local roads without bring- 
ing trunkline construction to a standstill. 

It is my view that any readjustment 
of revenues should be preceded by a 
careful consideration of three obvious, 
hut often neglected, facts. They are: 
First, that the local roads are now an 
integral part of the county road systems 
to be cared for, not out of any special 
grant, but out of the general highway 
tunds of the county; second, that, like 
the city streets, they are still entitled to 

me degree of support from local taxa- 

m; and, third, that the function and 
use of a local road has a direct bearing 

the standard of improvement and 
iintenance which is practicable. 

When these points have been given 
their full weight, the subject of other 
evenue may be taken up. But any redis 
ibution of present revenues or any ap- 
peal for additional revenues must be 
made with a full knowledge of all the 
tacts connected with the highways, the 
traffe that uses them, and the fiscal 
structure which pays for them. And that 
brings us to the highway planning sur- 
vey 

Hope in planning survey 


The thing that makes this survey, mm 
miy Opinion, the most constructive step 

the long development of public roads, 
is that it will give us for the first time a 
complete and accurate statistical picture 
ot our problem. 


The mileage and character of existing 
roads; the use of the roads; the volume 
and type of trafhe; the sources of high- 
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way revenue; the place of highway 


finance in the general fiscal structure; 
the handling of these finances; these are 
all factors which are vital parts of every 
one of the questions which now trouble 
and divide the counsels of highway au- 
thorities. 

The definite data which the survey 
will give about them will serve as the 
solid foundation for highway develop- 
ment during the next ten years. I be- 
lieve it will be a decade of the most in- 
telligent and lasting development in 
highway history. 

| am not in any way pessimistic about 
the future of the local roads or of the 
highways in general under the new sys- 
tem of administration. The public likes 
the results of county management so far, 
and would not return to the old or- 





ganization. It is manifestly a ste 
right direction and there can 
thought of receding from what ha 
gained through centralizing re 
bilitity. It should be welcomed 
development should be encourag: 

What must be done is to bring 
the correction of the badly adjust 
tails, particularly those relating to ) 
nues, which today handicap the ope: 
of a vastly improved administrativ: 
up. The Michigan state highway « 
ment has confidence—and this contid 
is shared, I believe, by a large maj 
of the county road authorities—that 
highway planning survey will furn 
factual basis for this correction. 
will clear the road to a better day 
only for the local roads but for the w! 
highway system. 
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Timber Roof Trusses of 111-Ft. Span 
Placed by Crane After Assembly 


Light lattice trusses for warehouse at Tacoma fabricated with ring 


connectors—Time_ saved by erection with columns attached 


By N. S. Perkins 
Civil Engineer, 
Douglas Fir Plywood Association 


HE REQUIREMENT of an un- 

obstructed floor area in a ware- 

house built recently at Tacoma, 
Wash., led to the selection of a design 
using timber roof trusses. Split ring 
connectors, which give a strength two 
to six times that of ordinary types of 
framed timber joints, made it possible 
to develop strength of truss members 
so effectively that a relatively light lat- 
tice truss was adequate for the span of 
111 ft. 104 in., including provision for 
a 40-lb. live load on the roof. Added 
advantages were that this design used 
materials available locally, and only a 
very short time was required for erec- 
tion. The warehouse was built for the 
Pacific Forest Industries which is the 
export association of the Douglas fir 
ply wood industry. 

The building is 300x113 ft. in plan, 
has an inside unobstructed clearance 
between columns of 110 ft. 7 in. and a 
clear height above the floor under the 
bottom of trusses of 14 ft. 3 in. A rail- 
road siding extending into the building 
for a length of 200 ft. has a depressed 
track to bring the floor of cars level 
with the warehouse floor. 

The structural frame consists of four- 
teen roof trusses spaced on 20-ft. cen- 
ters, spanning 111 ft. 105 in. and sup- 
ported on built-up timber columns. The 
columns are anchored by angles and 
bolts to 12x14-in. sills extending the 
full length of the building and resting 





on 12x12-in. transverse girders. ‘The 
12x12’s_ support the 4x12-in. flo 
stringers (carrying a 3-in. floor dec! 
ing) and rest on short 12x12-in. post 
The posts in turn are supported on co! 
crete pedestals 35 ft. square und 
columns and 2 ft. square elsewher 
Concrete footings are spaced 10 
lengthwise of the building and & 
transversely. The building is enclose 
at sides and ends with V-rustic 
2x6-in. studs spaced 24 in. 

The roof trusses are of the lattic 
type, designed with 6x14-in. purlins, a 
2-in. roof decking and compositior 
roofing, to carry a live load of 40 Ib 
per sq.ft. Both top and bottom chords 
of the trusses are made up of two 4x14’s 
with diagonals as shown in Fig. 2. One 
system of diagonals (6x6’s) was 
framed between the chord members, the 
other diagonals, framed outside the 
chord members, consist of two 3x6’s ex 
cept in the six center panels wher 
4x6’s were used. 

Two rows of longitudinal bracin; 
consisting of simple 7-beam sections 
formed by bolting a 2x6-in. web to the 
bottom of a flat 2x12, were framed be 
tween each pair of bottom chords at the 
one-third points. The pair of trusses at 
each end of the warehouse and at the 
center were X-braced with three sets of 
g-in. tie rods with turnbuckle adjust- 
ment. 

Al! joints were made with 4-in. split 
ring connectors, with standard spacing 
and margins at ends and edges in ac- 
cordance with recommendations from 
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Fig. !.—HALF TRUSS ELEVATION 
showing member sizes and typical joints 
with split-ring connectors. 
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the manufacturer’s engineers. The bolts 
hrough the rings are } in. in diameter. 
\Jlowance was made for camber by in- 
creasing the length of top chord mem- 
bers ve in. per panel over the length 
equired. 

Trusses and columns were prefabri- 
cated at the site using patterns cut from 
l-in. lumber. After the members hac 
been cut to size each truss was assem- 
bled in a horizontal plane and held in 
place by toenailing while bolt holes 
were bored. The truss was then taken 
apart to cut the grooves, one-half in 
each of the contact surfaces, for the 
split-ring connectors. After the rings 
were inserted the truss was reassembled 
and bolted together with a single con- 
necting bolt through each set of rings. 


Joint D 


Although this method involved an 
extra operation as compared to framing 
each piece individually from shop de- 
tails, it was considered necessary in this 
case because unseasoned timber was 
used. Unequal shrinkage of timber 
dried down from a high moisture con- 
tent to about 15 per cent moisture con 
tent, as was contemplated in this struc- 
ture, tends to decrease the width of the 
grooves in the timber and sometimes 
occasions difficulty in installation of 
rings in the grooves. The additional 
cost of field fabrication on this job, as 
compared with the estimated cost of 
shop fabrication, was about 30 per cent, 
making the total cost of labor for both 
fabrication and erection of trusses 
slightly less than $40 per thousand feet 
of lumber. The timber used was struc- 


Fig. 2.—ERECTING TIMBER TRUSS 
and attached columns by a locomotive 
crane using a 5-point suspension. 
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unseasoned timber 
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Douglas fir; 
used because of the 
speed in completing the job. 

As the trusses and connected columns 
were assembled, each was raised bodily 
to place by a 20-ton locomotive crane 
using a five-point suspension. The 
fourteen truss units were fabricated and 
erected in twelve working days. Five 
weeks after erection check levels taken 
along the lower edge of the bottom 
chords showed a camber of 1 to 1} in. 

Design for the structure was made 
by S. J. Selden, consulting engineer, 
Tacoma, Wash. George W. Osgood, 
general manager and chief engineer, 
Port of Tacoma, was in charge of the 
work; F. B. Weick was assistant engi- 
neer and A. W. Carlson was superin 
tendent of construction. Ring connec- 
tors were supplied by A. C. Horner, 
Timber Engineering Co., San Fran- 
cisco. 
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Water Pollution Control Discussed 
At Public Health Mecting 


Engineering session of the American Public Health Association fea- 
tures papers on legislative and technical phases of stream pollution, 
water purification practice and activated sludge plant operation 


\ J ARIOUS ASPECTS of water 
pollution control ranging from 
stream degradation to defective 
plumbing and means for improving 
water purification technique were pre- 
sented in sessions devoted to public 
health engineering at the 65th annual 
meeting of the American Public Health 
Association, held at New Orleans on 
October 20-23. 

In a paper by R. E. Tarbett, senior 
engineer, U. S. Public Health Service, 
the Lonergan Bill (S-3958) now in the 
Senate, and the Vinson Bill (HR-12764) 
in the House of Representatives, were 
mentioned as evidence of a growing 
sentiment in favor of federal water pol- 
lution control. The Lonergan bill pro- 
poses control over stream pollution by 
the federal government and reflects the 
views of sportsmen and conservationists. 
The Vinson bill provides for technical 
cooperation of the U. S. Public Health 
Service with existing state authorities. 
Both bills make provision for federal 
financial aid in the form of loans and 
grants, and the speaker stated that this 
would naturally give the federal govern- 
ment some control as to policy. 


Tri-State compact progress 


C. A. Holmquist, New York state de- 
partment of health, outlined the various 
legislative and other steps incident to 
the formation of the interstate contact 
between New York, New Jersey and 
Connecticut for the control of pollution 
of the waters in and about the New 
York City metropolitan area. All legis- 
lative steps have now been taken and the 
administrative and technical organiza- 
tion is under way. One of the biggest 
problems before the interstate commis- 
sion is a determination of an equitable 
balance of effort and expenditure among 
the several states and communities in- 
volved. 

In a progress report for the committee 
on distillery waste, Clarence W. Klas- 
sen, state sanitary engineer of Illinois, 
pointed out the potential effect of this 
waste on the pollution of streams, and 
stated that by the use of dewatering de- 
vices not only could liquid waste be 
eliminated, but the dried products re- 
maining could be sold as cattle food for 
about $40 per ton. 

Dr. L. M. Fisher, U. S. Public 
Health Service, presented a report on 
behalf of the committee on shellfish, deal- 
ing particularly with water storage and 





conditioning and cleansing of shellfish. 
The paper indicated the practicability 
of removing shellfish from moderately 
polluted waters to clean waters for their 
purification prior to marketing, and also 
mentioned a method of treatment in 
tanks fed by clean chlorinated water. 
When using the latter scheme it is im- 
portant to effect final removal of all 
chlorine, preferably with sodium thio- 
sulphate. At present there is a municipal 
oyster cleaning plant at Newburyport, 
Mass., a privately owned plant at Ply- 
mouth, Mass., and an experimental plant 
operated by the Virginia health depart- 
ment near Norfolk. A list of known 
disease outbreaks due to polluted oysters 
was given, and it was recommended that 
sewage treatment along the coast should 
be predicated upon giving reasonable 
protection to oyster beds. 


Water treatment 


In a paper on chloramines in water 
purification, A. E. Griffin (Wallace & 
Tiernan Co.) emphasized the importance 
of considering the free ammonia in water 
and establishing the ratio between ap- 
plied ammonia and applied chlorine. 
This ratio has a wide variation of from 
1 to 3 to 1 to 12. In commenting on the 
so-called ammonia demand of the water, 
it was indicated that there was no 
noticeable absorption of ammonia by 
water if added not over ten minutes be- 
fore applying chlorine. There are many 
phenomena in connection with the use of 
ammonia in chlorine which are not un- 
derstood, the speaker said, and addi- 
tional observation and research are de- 
sirable. 

The design of institutional and other 
small treatment plants to meet unusual 
conditions, described by F. R. Shaw, 
U. S. Public Health Service, brought 
out a number of interesting facts re- 
garding simple but effective installations 
that have been made on Indian reserva- 
tions, for coast guard stations, licht- 
houses and lake boats. 

In a report which reveiwed the ty- 
phoid outbreaks in the United States 
and Canada during the period from 1930 
to 1935, Arthur E. Gorman, engineer 
of water purification, Chicago, brought 
up to date studies that have been con- 
tinued since 1920. While the figures 
were not complete, it was shown that 
some improvement had taken place over 
the previous decade. Among frequent 
causes of typhoid outbreaks were listed: 









Polluted well water supplies, impr: 
operated purification plants and 
tive plumbing. The report called p: 
attention to outbreaks other than ty; 
fever, including amoebic dysenter\ 
cillary dysentery, jaundice, and 
tinal disturbances due apparent! 
decomposition products in pu 
water. 

Progress in the control of def: 
plumbing was reported by Joel I. 
nolly, who stated that the Universi! 
Iowa is instituting research on pl 
ing, with particular reference to |e 
possibilities of water supply pollu 
by defective installations. 


Activated sludge bulking 


Langdon Pearse, engineer of the S 
tary District of Chicago and chair: 
of the committee on sewage disp 
presented a report dealing with bulking 
of sludge in the activated sludge proc: 
He stated that experiences and opini 
are frequently dissimilar and contra: 
tory and no definite recommendations 
could be made other than that the su 
ject should be given further study and 
investigation covering: (1) Operating 
irregularities affecting air volume, s« 
age volume, aeration period, solid co: 
tent of mixed liquid, and settling rat 
(2) changes in sewage composition, par- 
ticularly the mineral and volatile content 
of suspended matter; (3) presence 
trade waste; (4) relation of carbon and 
nitrogen in the sewage and sludge; (5) 
bacteria removal by the process; (6) 
microscopic and chemical examination 
of the activated sludge. 

The report referred to two kinds 
bulking, namely, (1) a false bulking, 
and (2) a real bulking. The former 
occurs with good activated sludge and 
generally results from faulty operation, 
particularly in the matter of permitting 
too much return sludge. True bulking 
relates to a sludge that does not floculate 
and does not settle. This bulking 
associated with an infection by thread 
like organization, particularly Sphaero 
tilus. 

Trends and progress in sewage treat 
ment in Iowa, where there are now 238 
plants compared with 97 prior to 1916 
were outlined in a paper by A. H 
Weiters, state sanitary engineer. 


Sol Pincus and Arthur Stein of the 


New York City Department of Health 
indicated the evidence of air pollutio: 
in New York City with statistical 
material on coal 
amount of smoke, fumes, dust and or 
ganisms in air. They discussed meas 
urement of ultra-violet rays as a meas 
ure of injurious air pollution that may 


increase the tendency to rickets, tuber- 


culosis and lowered vitality. 


The following officers were elected in 


the public health engineering section fo: 


the ensuing year: Gordon M. Fair. 
chairman, J. I. Connolly, vice-chairman, 


Roy J. Morton, secretary. 


consumption and 
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Letters to the Editor 


Cloudburst Flood Formula 


Sir—The Engineering News-Record 
of October 1, 1936, p. 474 contains an 
article by I. Gutmann in which he pre- 
sents a “New Cloudburst Flood For- 
mula.” The proposed formula was based 
on records of floods which did not in- 
clude many available published records, 
notably Table 2 accompanying the paper 
by C. S. Jarvis, on “Flood Flow Charac- 
teristics” and published in Transactions 
of the A.S.C.E., Vol. 89, 1926. Use of 
this table would have given many points 
far above the line plotted to show the 
straight line relationship of the pro- 
posed formula. In addition, reference to 
recent U. S. Geological Survey water 
supply papers would have disclosed many 


RUNOFF DATA PLOTTED from the 
accompanying table of discharges in 


Texas indicates a maximum expected flow 
six times. greater than that shown in the 
originally proposed formula. 


other data that would plot far above the 
line. 

The accompanying table gives data 
contained in U. S. Geological Survey 
Paper No. 748, and data tabulated by 
the Water Resources Branch of the 
Geological Survey cooperating with the 
Texas State Board of Water Engineers, 
concerning flood flows in Texas. 

These data plotted on logarithmic 
paper indicate a maximum flow to be 
expected of six times that shown by: 


__ 100,000 
ta 


It will be seen that the formula, if 
applicable at all, would apply equally as 
well to areas up to several thousand 
square miles, 

It is the opinion of the writers that 
maximum flood flows for this geological 
era and climatic age are more or less 
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* Data from Trans. A.S.C.E. vol. 89, 1926 
(Numbers refer to table therein) 
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confined to certain areas; there are 
certain areas in Texas where these 
maxima may occur and other areas 
where such maxima would never be ex- 
pected to occur unless a material change 
in present climatic conditions took place. 

Certainly the formula presented gives 
flows far below those actually experi- 
enced in Texas—so far below that it has 
no value for designing spillways and 
other flood structures. In fact, the use 
of this formula would sooner or later 
lead to disaster. 


Joun W. 


GEORGE C. 


PRITCHETT, 


Austin, Tex COMMONS. 


Oct. 19, 1936 


Texas Board of Water Engineers 


Bridge Tower Sections 


In the excellent article entitled “De- 
signing aa Towers 700 ft. High” by 
Clifford E. Paine, (ENR, Oct. 8, 1936, 
p. 497) there is shown a table of com- 
parison of the Golden Gate Bridge 
towers withthe towers of_other notable 
suspension bridges. : 

At the bottom of the table you give 
the sectional area in each case near the 
tower base. These figures are correct 
except that for the George Washington 
Bridge towers the section should be 
5735 sq.in. instead of 5000 sq.in. as 
given. The sections near the base of the 
tower shafts do not, however, offer to 
the engineer a true compafison of the 
tower strength and magnrtude. A more 
correct comparison is furnished by the 
average sectional area of the respective 
shafts. The average sectional area of a 
shaft of the Golden Gate Bridge towers 
is 6180 sq.in., of the George Washing- 
ton Bridge 5150 sq.in., of the Transbay 
Bridge 2447 sq.in. and of the Philadel- 
phia-Camden Bridge 2460 sq.in. The 
acusitien in the George Washington 
Bridge towers is due to the different 
type of construction, 


Leon S. Morsseirr, 
Consulting Engineer. 


New York, N. Y. 
Oct. 22, 1936 





MAXIMUM MEASURED PEAK DISCHARGES IN TEXAS 





No. Stream and Location Date 
1. East Fork James’ River at Old Noxville, Tex. ................4.. 7- 1-32 
2. South Guadalupe, 8 miles above Hunt, Tex.....: 7- 1-32 
3. East Fork of Frio River, 7 miles above Leakey, ion LE. , 45 cha 7- 1-32 
4. North Guadalupe, 8.5 miles above Hunt, Tex.......... 7- 1- = 
5. Johnson Creek near Fish Hatchery, Kerr Co., Tex........ 7- 2-3 
6. Seco Creek, 7 miles above D'Hanis, Texas........... 5-31- 35 
7. Guadalupe "River above Ingr: EN oe Op cc eas cn 7- 1-32 
el Ee a eave hep hea sng epns kees so seuibek oad 7- 1-32 
9. Tenaha Creek near Joaquin : PP Sd 6 MNES oP RAs CMe Ne 80 PES6 Oe 's.to0-0wewee 7-24-33 

SR I eee TO eT er er ee rer Sree rer re fer re 5-28-29 

11. West Nueces River, 28 miles above Brackettville..............0.c0cce0e Uivecwcaue ena 6-14-35 

12. Bianco River at Austin, San Marcos Highway Crossing............. decia aud datee Oa 5-28-29 

ND RR ns ences eos ceeeetcecesenseseereseoers -.. 9-10-21 

14. Frio River at Concan................. ; 7- 1-32 

15. Seuth Liano, 30 | shove Junction. . yeaa nee 6-14-35 

16. Guadalupe ET SS ee tee ee eae detec 7- 1-32 

17. Dry Devils River, 1 aos above mouth, Val Verde ‘County. Svea VaP aeaee es oebawece chs 9- 1-32 

18. Nueces River at heaton tea aah 15nd 64 PE EER AD TERED CH CED Oe det HO Se esdens Sees 9-21-23 

Se I GI 6 oie od ban wre eS bse ce ncedesdeseorsesececesesacsetse 6-14-35 

os os ee os we Cheeenweatats Orme rile < és deesnce cs 7- 2-32 

ae. ee IEE, 6 Cs Aes 6s ce eee cc coed bes CUR se Ree WEE OR eHCE SVs De qepessbytoge 5-29-29 

NS SSR OT SIG SOOO TOE SEES PPE POE Pre EE Pee rey Peer 6-14-35 

ect yi, So ean edn c sind MEETS RATS D CTEORAEKAS SENSORS SOT 9- 1-32 

RP Fe IE 6 5 5 6 5 68650 0:56:86 055 O65 ib che pw hs soe eS0 t's Coes cccdvoossace 9 1-32 


(a) Water Supply Paper No. /4.. 
(b) U.S.G.8. List of Floods in Texas, 1936. 


Drainage Peak Dis- Discharge 
Area in charge in in Sec.—Ft. Refer- 
Sq. Mi. Sec.—Ft. Per Sq. Mi. ence 
60.8 105 ,000 1730 (b) 
65.3 84 300 1290 (b) 
75.0 89 500 1190 (b) 
110 108 ,000 982 (b) 
lll 138,000 1240 (b) 
153 254 .000 1660 (b) 
336 206 , 000 613 (b) 
371 128,000 345 (b) 
374 117,000 313 (a) 
37: 113,000 299 (a) 
402 612,000 1520 (b) 
429 139.000 324 (b) 
431 160,000 371 (b) 
485 162 ,000 334 (a) 
540 160 , 000 296 (b) 
570 196 , 000 344 (b) 
748 129 ,0090 172 (b) 
764 226 , 000 296 (b) 
880 536 ,000 609 (b) 
916 182 ,000 199 (b) 
1249 202 ,000 162 (b) 
1930 616.000 319 (b) 
2733 370 ,000 135 (b) 
4004 558,000 139 (b) 
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Unsafe Dam Design 


HE MULTIPLE-ARCH DAM is a relatively new 

type of structure, and experience with the design 

is correspondingly limited. One might therefore 
expect to find dams of this type to be over-conservative 
in their proportioning rather than the opposite. Yet the 
Hodges Dam article in this issue (p. 644) records the 
second instance within a few months of urgently needed 
repairs to such a dam; the case of Lake Pleasant Dam 
was the other (ENR June 18, 1936, p. 867). It seems 
that the caution appropriate to a new field of design was 
not always observed in building multiple-arch dams. 
Hodges Dam, a pioneer that held the record for height 
when it was built some 20 years ago, long since has 
yielded this position—twice its height has been attained. 
But it is to be hoped that it never will be surpassed in 
the matter of frailty and instability, defects that will 
soon be made a matter of the past by completion of the 
rehabilitation work now in progress. This strengthening, 
by the way, is indicative of how effective have been recent 
lessons from dam failures and earthquake shocks. 
Cracks in the buttresses of Hodges Dam first drew 
attention to a weakened and perhaps dangerous condi- 
tion, but the lack of stability, which later was concluded 
to be the more serious deficiency, was not thoroughly 
analyzed until after the Long Beach earthquake of three 
years ago emphasized the seismic risk. Out of our 
catastrophes thus are coming safer designs and higher 
construction standards. 


New Practices 


Roap PLANNERS and road builders will find food for 
thought in the extension of federal influence revealed 
by the Bureau of Public Roads’ latest statistics. In the 
year just closed (July 1935 to June 1936) federal money, 
besides contributing to the construction of more miles 
of road than ever before, extended into classes of road 
work that by long tradition have been considered to lie 
outside the federal sphere: secondary roads, city streets, 
grade-crossing protection, roadside beautification and 
planning surveys. The question of how far these new ac- 
tivities are sound need not now be discussed, for they will 
probably continue. Few people would approve of reduc- 
ing them, and since it is the local governments and their 
Congressmen that clamored for the new kind of federal 
aid there is little chance that it will soon be withdrawn. 
Therefore it is important to consider how it will affect 
state and local highway thinking. The evidence indicates 
that it will do much to control individual practices, as 
has already been realized by cities whose street construc- 
tion has received federal and state aid. Too frequently 
in the last year city authorities have found that their 
practices did not come up to the requirements of the 
cooperating authority, that they had not been kept up to 
date. The outmoded local practices naturally had to 
give way under federal control. Similar readjustment is 
sure to be required in the other fields which federal 
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money participation is entering. It should be antici 
by reviewing present practices in engineering and ; 
agement and bringing them abreast of highest cu: 
standards. 


Reducing Dead Weight 


CONSTRUCTION of a number of cellular reinforced-c jy. 
crete bridges in the Northwest is an interesting devel 5p. 
ment. Although not new, the hollow design is relati\ ly 
rare as compared to solid-section design of concr te 
structures. Cellular construction is widely used in picrs 
and abutments, but rarely in girders or arch ribs, thoneh 
often its advantages are greater in such members thin 
in foundations. The greatly decreased dead weig'it, 
smaller bending moments, longer spans and fewer pi rs 
of cellular superstructures are advantages that should 
appeal to the concrete designer. In the Buckley Over- 
pass, illustrated i in this issue, use of the so-called “banana 
crates” is a step toward simplifying hollow construction 
—simplicity of formwork is of course a prime essential 
if departure from solid section is to justify itself. In 
Europe, where cellular construction has found much use, 
a large stock of design and service information has been 
accumulated. The Washington bridges indicate that 
utilization of these experience records in conjunction with 
native resourcefulness in design and field methods offers 
fruitful opportunities in this country. 


A Hopeful Outlook 


COMPARING THE LATEST ESTIMATE of the Oregon Plan- 
ning Board’s advisory committee on power with pre- 
vious discussions of the future of Bonneville power, one 
cannot fail to be surprised at learning that the entire 
output of the big plant is likely to be absorbed in less 
than ten years. So many charges have been made that 
Bonneville and other current projects are futuristic 
dreams that most people firmly believe there is no ade- 
quate market for their output. Such a belief is of course 
undeniably right if nothing more than present power 
consumption is taken into account, but the Oregon com- 
mittee finds that increase of consumption will take up 
Bonneville’s power in full. If this is correct, it follows 
that other power development would soon have to be 
undertaken but for the construction of the Bonneville 
plant. The federal project will therefore prevent a con- 
siderable amount of power plant construction that other- 
wise would have been necessary. But ten years after all 
is a short time. If the committee’s estimates can be 
accepted as sound, it is not out of reason to think that 
Bonneville, and perhaps some of the other current power 
projects, will yet prove to fit into a constructive develop- 
ment plan. 


Industrial Waste Surveys 


PROMOTION AND PLANNING of stream-cleanup programs 
are at present severely handicapped by insufficient knowl- 
edge of pollution by industrial wastes. A primary 
requirement therefore is the collection of basic data that 
will make it possible to evaluate the degree and kind of 
industrial pollution. This task is complicated by the 
number and distribution of industrial enterprises and 
even more by the variation in the polluting power of the 
wastes produced within a single industry. Measures of 
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i¢ sewage pollution in a watershed or region are 
nerally available, but comprehensive data on the effect 
ustrial wastes on streams are still meager. For 
eason the statewide survey of industrial wastes 
ecently completed in New Jersey and reported on p. 636 
issue is a real contribution to progress. It is 
orthy in scope and content of its factual informa- 

it is even more noteworthy for its method of pre- 

g analytical results on the basis of “employee 
This latter form of representation offers a simple 

and equitable method of making comparisons and esti- 
mates. The adoption of a standard unit such as this is 
certain to clear the way for more effective attack on 
tream pollution by providing quantitative yardsticks 
cable to the highly complex field of industrial waste 


cys. 





Merit Recognized 


EW HONOR was given to the old but frequently 
neglected doctrine that public service is a public 
trust when the Mayor of New York last week 

appointed Joseph Goodman, who in 35 years of service 
in the city’s department of water supply, gas and elec- 
tricity had risen from transitman to chief engineer, to 
the post of commissioner of that department. In so 
doing he broke a precedent of long standing, for until 
that moment the position of commissioner had been a 
matter of political patronage. Mr. Goodman’s appoint- 
ment made it a matter of service recognition. The 
Mayor’s action was an emphatic stroke for adoption of 
the career-service principle in municipal administration. 

Public service stands in urgent need of this principle. 
It needs to place demonstrated merit above personal whim 
and political claims if it expects to be on even terms 
with private business. For in the main private busi- 
ness enterprise of today follows the policy of developing 
its administrative personnel by training in the service 
and by advancement on merit. Generations of experi- 
ence, and long trial of nepotism and personal preferment, 
taught it that efficiency of service is compatible only 
with recognition of the assets of technical skill and 
breadth of knowledge born of rich experience. 

The public service demands no less sound organization 
practices than private business. ‘ts functions are the 
same, its responsibilities even greater. Yet public service 
is all too little conscious of the importance of a construc- 
tive personnel policy. Its shortsightedness has the result 
that many able men turn away from seeking a career in 
government service, and those already engaged in it find 
little incentive to real effort. The federal government 
has often given encouragement to the principle of career 
service, but state and municipal governments have been 
slow to follow. The Goodman appointment therefore 
stands as a rare exception. We are optimistic enough 
however, to look upon it as a significant symbol of prog- 
ress in municipal administration. 

In its technical services public administration has 
moved steadily upward to a high level, perhaps because 
the demands of these services are inherently so compell- 
ing as to encourage ability and discourage incompetence. 
The frequent rapine of state highway organizations by 
commercialized politics is the exception that but proves 
the rule. Administrative service, however, largely con- 
tinues in the dark realm of politics and preference. And 
this is daily a matter of greater concern as the responsi- 
hility imposed on the administrative services increases. 


But most of all the administration of technical depart- 
ments such as water service stands in need of technical 
merit proven by service, for the work of even the ablest 
staff can be rendered ineffective by faulty executive 
decisions. 

The years are gradually bringing some progress here 
Bit by bit the movement to make merit and fitness pre- 
vail in public administration is going forward. Mayor 
La Guardia’s action can hardly fail to give the movement 
impetus. 





Making Sure of Fundamentals 


AST WEEK we commented on the President's 
challenge to the engineering colleges to extend 
their curricula into the social and economic field, 

and on Dr. Karl T. Compton’s frank reply. With one 
voice, in fact, the leaders of technical education answer 
that the need for broadening has had their thought for 
many years and is being met as fully as the primary claim 
of training in the engineering sciences permits. Should 
this answer leave any mental doubt, the doubt is removed 
by the announcement of the college accrediting which the 
Engineers Council for Professional Development has 
carried on. The scrutiny of the colleges on which the 
accrediting was based is precisely the kind of self- 
criticism that will guard technical education against 
obsolescence. 

Of course this scrutiny is not a one-time job, but 
like all other inspection requires periodic repetition as 
a check on maintenance. Regularly repeated it may be 
expected to throw light on operating procedure, in this 
case the effectiveness of the teaching itself. Even the 
first report on accrediting suggests that the examiners 
found it quite as necessary to audit the teachers as to 
review curricula and time schedules. This audit may 
prove to be the most valuable element of the accrediting, 
since the teacher is more important than the text. 

In one point, however, college education is unique. 
Most other matters that are subject to inspection involve 
present standards and requirements. Engineering edu- 
cation, on the contrary, deals with the requirements of 
ten or twenty years ahead. Today’s college students 
represent the body of the profession a generation hence, 
and what they acquire in the teaching halls of today 
determines how well the engineers of tomorrow will serve 
the world of their day. It is this that makes the accred- 
iting work a task of exceptional responsibility, one that 
calls for profound insight and understanding. With 
men of the caliber now enlisted in the work these quali- 
ties are assured, and the accrediting service may be 
counted on to do its part in building a strong, worthy 
profession. 

Underlying the problem is the all-important fact that 
it is not education per se that is in question, but engineer- 
ing education. This means that the teaching of the 
fundamentals of engineering science and method is pri- 
mary, and that all else must yield. The engineering 
college does not exist to train lawyers, or corporation 
executives, or social service workers, or expert account- 
ants; it exists to train engineers. If in doing this it 
can also equip the nascent engineers with a general per- 
spective of these related functions, their purposes and 
principles, the gain will be large. But only if the students 
are first trained as engineers. It is in this light that 
the firm adherence to principle revealed in the letters of 
the technical college heads is vital and gratifying. 
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CURRENT NEWS 


Bonneville Power 


All in Use by 1945 


Oregon Planning Board states that growth 
of consumption indicates Bonneville 


power can all be used 


All of Oregon's share of the ultimate 
capacity of the Bonneville power project 
on the Columbia River will be needed to 
supply the demand in Oregon before 1945, 
according to a forecast in the latest report 
of the advisory committee on power of 
the Oregon State Planning Board. This 
estimate is based on the assumption that 
Sonneville power will be divided equaliy 
between the states of Oregon and Wash- 
ington, giving 216,000 kw. as the full ca- 
pacity available for use in Oregon, since 
Bonneville will generate 432,000 kw. 

In the report, entitled “Use of Electricity 
in Oregon with Forecast of Future De- 
mands,” the power use by different classes 
of customers has been plotted from 1923 
to 1935 and extrapolated to 1945. The 
figures indicate that by that year there will 
be a total annual demand for 1,656,000,000 
kw.-hr., about double the 1935 use. This 
will require a generating capacity of 817,- 
000 kw., the report states. The report lists 
the present installed capacity as 362,843 
kw., of which 190,000 is hydroelectric. 
The 1945 demand will absorb the half of 
the ultimate Bonneville capacity assumed 
to be allocated to Oregon and will require 
an additional 100,000 kw. of generating 
capacity in the Columbia Basin area near 
Bonneville and 200,000 kw. in the state 
outside of the area that can be served from 
Bonneville. 

The report recommends that half of the 
Bonneville power be reserved for domestic, 
public, and commercial uses, and half be 
made available for industry. This recom- 
mendation is based upon the fact, disclosed 
by the studies, that half of the present 
consumption of power and half of the 
probable consumption in 1945 is provided 
by domestic and commercial users. 

It is further recommended that a con- 
siderable block of Bonneville power be 
made available for power-using industries 
at the lowest possible switchboard rate, in 
order that it might be possible to “create 
economic opportunity for further develop- 
ment and use of Oregon’s large potential 
hydroelectric power resources.” 


PWA Housing Project Approved 
For Lackawanna, N. Y. 


The housing division of PWA has made 
an allotment of $1,500,000 for a low-cost 
housing project at Lackawanna, N.Y. The 
allotment is conditioned upon the acquisition 
of a suitable site in the city at a justifiable 
price 

The project was organized and the allot- 
ment requested by the Lackawanna city 
housing authority, which states that there 
‘s an acute housing shortage in that city as 
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CONCRETE IN TYGART DAM 
NEARS THE TOP 


NEARLY 125,000 cu. yd. of concrete was 
placed in the Tygart River Dam, near 
Grafton, W. Va., in October, bringing the 
total to date up to 940,000 cu. yd. The 
gravity-section dam, 1,900 ft. long and 225 
ft. high will require 1,241,000 cu. yd. 
It is being built by the U. S. Engineer 
Department as one of a series of flood- 
control projects for the Pittsburgh area. 
The three large whirley cranes placing 


a result of the revival of industrial activity. 
The authority blames an unusual prevalence 
of tuberculosis on the bad condition of 
housing in the city. 

The project is financed upon the same 
basis as other PWA low rent housing proj- 
ects, with 45 per cent of the allotment as a 
grant, the remaining 55 per cent to be 
repaid from rents over a long period of 
years. 


Price-Fixing Charged On 
Valves and Hydrants 


The Federal Trade Commission has is- 
sued complaints, charging price-fixing, 
against 34 manufacturers of water gate- 
valves, hydrants, fittings, and similar ar- 
ticles, sold principally to municipalities and 
governmental agencies. The manufacturers 
are all members of the water-works valve 
and hydrants group, of the Valve & Fittings 
Institute, of New York City, which is also 
named in the complaint. 

It is charged that in December, 1935, 
the manufacturers entered into a price fix- 
ing combination setting up zones in which 
uniform discounts and enhanced uniform 
prices were fixed. They are given urti! 
Dec. 4 to show cause why a cease and 
desist order should not be issued against 
these practices. 


the concrete are now working from ¢! 
third and top lift of a steel trestle built up 
within the dam. Concrete is furnished by a 
central plant containing four 4-yd. mixers 
the total capacity of the plant being : 

at 5,280 cu. yd daily. From pr 
indications the entire project will be com- 
pleted by the middle of next summer 
Frederick Snare Corp. of New York, 
the contractor. 


Arizona Urged 
To Ratify Pact 


State attorney recommends Arizona ratify 
Colorado River Compact, saying 
litigation is unnecessary 


The state attorney-general and spc 
attorneys employed by the Arizona Colo- 
rado River Commission recommended 
a report filed Oct. 24 that Arizona ratity 
the Colorado River Compact and suspend 
litigation over the waters of the river. 

The attorneys said, in a report submitted 
to the commission, that “whether Arizona 
likes it or not, the Colorado River Compact 
has, in effect, become the law of the stream 
and determines the future use of its wa 

“In our opinion no further litigation 
necessary or advisable to fix and establish 
Arizona’s rights in the river,” the repor 
continues; “Arizona will never, from a 
practical standpoint, be able to fully utilize 
her share of the waters of the Colorado 
River until she has ratified the Colorad 
River Compact.” 

H. A. Elliott, a member of the comm 
sion, stated that the report did not repr 
sent the opinion of the commission and was 
filed merely as a formality. 

On Oct. 23 the services of James 
Moore, who has been acting as chief spe- 
cial assistant to the attorney-general, were 
terminated. 
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Pair of Career Men 
Get High Posts 


New commissioner and deputy chief 
engineer of New York City water 
department have risen from ranks 


With the appointment of Joseph Good- 
man as commissioner of the New York 
Department ot Water Supply, Gas and 
Electricity, and Patrick Quilty as deputy 
chief engineer, reported in these pages 
last week, two municipal career men, each 
with more than 30 years continuous serv- 
jce, advanced to executive positions. The 
prom ‘tion of Mr. Goodman from chief en- 
gineer to Commissioner, to succeed the 
late Thomas W. Hammond, is a departure 
from usual custom in the department and 
comes about as part of Mayor La- 
Guardia’s policy that all city departments 
doing technical work should be headed by 
civil service commissioners. Before the 
commissioner’s office can be placed under 
civil service status, however, a special rtl- 
ing will be necessary, either by charter 
modification or legislative action. 

Mr. Goodman came to the department as 





Joseph Goodman 
Commissioner 


a transit-man in 1901, three years after 
his graduation from the Columbia Uni- 
versity School of Mines. In 1904 he be- 
came assistant engineer and was in 
charge of construction of distribution 
and pumping facilities in the Brooklyn 
area, where water was then obtained en- 
tirely from ground water. Forging stead- 
ily forward, he became division engineer 


in 1910, and in this position was re- 
sponsible for the design and extension 
of system improvements throughout the 
city. Beginning in 1934 he occupied, 


n rapid succession, the positions of dep- 
uty chief, acting chief, and chief engineer 
until his appointment as commissioner 
last week. He holds membership in the 
American Society of Civil Engineers and 
the American Water Works Association. 

Reflecting on changes that had occurred 
in his thirty-five years association with 
the department, Mr. Goodman pointed out 
that since 1900 water consumption demand 
in New York had risen from 370 to 985 
m.g.d., but population had only slightly 
more than doubled itself. 

Patrick Quilty, the new deputy chief 
engineer, has been in the employ of the 


city for 32 years. He started with the 
topographical bureau in Staten Island in 
1904 and two years later was transferred 
to the water department. In 1920 he be- 
came an assistant engineer, and for a time 
was engineer of a special bureau engaged 
in subway conduit construction. From 1927 
until his present promotion he was en- 
gineer in charge of water supply for the 
borough of Manhattan. 

Mr. Quilty received his early education 
in Ireland and, after coming to this coun- 
try, continued his engineering studies at 
Cooper Union to graduate in 1898. He 





Patrick Quilty 
Deputy Chief Engineer 


worked in the business department of Park 
& Tilford Co. before starting his ene 
gineering career. 

From 1899 until 1932 Mr. Quilty was a 


member of the night school faculty of 
Cooper Union where he taught mathe- 
matics. He holds membership in the 


Mathematical Association of America and 
the American Water Works Association. 


Subway Contract Awarded 


Contract for construction of the section 
of the Sixth Ave. subway in New York 
City between 40th and 34th Sts. has been 
awarded to the Park (Rosoff) Contract- 
ing Corp., by the Board of Transportation 
on its low bid of $7,835,000. 

On Sept. 4 the Board of Transportation 
rejected all the bids received from the 
original advertisement for this section. 
In that first group of bids, J. F. Cogan 
was low with a bid of $6,492,626; the 
Park Contracting Corp. was second with 
a bid of $8,231,273. 

Five bids were received by the New 
York City Board of Transportation for 
construction of the section of the Sixth 
Ave. subway between 47th and 53d Sts. 
George H. Flinn Corp. was low at 
$4,615,476. The other bidders were 
Arthur A. Johnson-Necaro Corp., $5,361,- 
000; Underpinning & Foundation Co., 
Inc., $6,144,000; Rogers & Hagerty, Inc., 
$6,172,000; and Spencer, White & Prentis, 
Inc., $6,238,447. Bids for the subway sec- 
tion between 18th and 27th Sts. are ex- 
pected to be opened about Dec. 15. The 
only remaining section will then be that 
from 18th St. to 9th St. At 9th St. the 
subway will join the Eighth Ave. line. 
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Port Authority Pay 
Held Not Taxable 


Board of Tax Appeals holds Port of New 
York Authority is a state agency, its 
bonds and payrolls tax-exempt 


Pay of employees of the Port of New 
York Authority was held not to be subject 
to federal taxation in a decision handed 
down on Oct. 28 by the Board of Tax 
Appeals in Washington. The board held 
that the authority is an agency of the states 
of New York and New Jersey for the pur- 
pose of improving and developing the port 
facilities. 

The federal government had contended 
that salaries paid by the authority were 
taxable because the authority operated ter- 
minal and other facilities at a profit. The 
board held, however, that the profit-making 
aspect of the authority’s operations was 
merely incidental to the major purpose of 
developing the port. 

The board also held that bonds of the 
authority were not taxable by the states 
of New York and New Jersey. It was held 
that, in general, the authority should be 
regarded as “the municipal corporate instru- 
mentality of the state for the purpose of 
developing the port and effectuating the 
pledge of the states in the compact.” 


PWA Allocates Eight Million 


The PWA has allotted § grants of 
$7,418,000 for 130 projects with an esti- 
mated construction cost of $16,455,000. 
Twenty-four of these projects involved 
loans totaling $989,000. The grants are on 
the basis of 45 per cent of the cost of the 
project. 

Most of the grants are for less than 
$50,000. The largest is a grant of $414,000 
to the Municipal University of Omaha, 
Neb. for the construction of university 
buildings and improvement of the campus 
at a cost of $920,000. A grant of $405,000 
to the city of Lansing, Mich. provides for 
the construction, at a cost of $900,000, of 
a sewage and garbage disposal system. 
The Department of Public Docks of Port- 
land, Ore. has received a grant of $391,000 
for the rehabilitation, improvement and 
enlargement of terminal No. 1 in Portland 
harbor. 


Federal Funds Allotted For 
Flood-Damaged Bridges 


The President, on Oct. 24, allocated 
$810,927 from the funds of the Emergency 
Relief Act of 1936 to reconstruct bridges 
damaged or destroyed during the 1.36 
floods in New Hampshire, Pennsylvania, 
Connecticut and Massachusetts. 

New Hampshire received an allocation 
of $61,500, to which sponsors agreed to 
contribute an additional $20,500, for six 
bridges. Pennsylvania received $135,686, 
for a bridge over Stony Creek at Johns- 
town and a bridge over the Kiskimintas 
River at Leechburg Boro. Connecticut re- 
ceived $32,350, sponsors contributing 
$4,650, for six bridges. Massachusetts 
was granted $581,391 for 30 bridges. 
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Aerial Explorations Photo. 





































































































































































































































































































































































































































































































































SLUM CLEARANCE 


MAKES ITS IMPRINT 


ON TWELVE BROOKLYN BLOCKS 


LARGEST of the PWA slum clearance 
and housing projects is Ten Eyck houses 
in the Williamsburg section of Brooklyn, 
N. Y. Twelve city blocks of 24 acres are 
being transformed into four super-blocks 
by removing the cross streets, and 14- 
story apartment houses, housing 1,615 
families, will be erected on ten of the 
former blocks. The two other blocks will 
accommodate a new school, which the City 
of New York has just completed, and a 
playground, 

Most of the foundations are finished 


and ready for superstructure construction, 
as may be seen in the air view. The su- 
perstructures, of reinforced concrete, are 
characterized by a special flat slab fram- 
ing in which column capitals are elimin- 
ated by the use of embedded structural 
steel column heads. 

R. H. Shreve is chief architect of the 
associated group that designed Ten Eyck 
houses. George E. Strehan is structural 
consultant. The foundation contract is 
held by Wallin Concrete Corp. and super- 
structure by Starrett Bros. and Eken, Inc. 





Diversion of Colorado River 
Effected at Parker Dam 


Diversion of the Colorado River through 
two tunnels at the site of Parker Dam 
has been successfully effected. Parker 
Dam, 155 miles downstream from Boulder 
Dam, is being constructed to re-regulate 
the river, generate hydroelectric power, and 
to divert water into the aqueduct of the 
Metropolitan Water District of Southern 
California. Parker Dam will be a 340-ft. 
concrete arch structure. 

The river is diverted through two tun- 
nels 29 ft. in diameter and 1730 ft. long, 
drilled through the mountain on the Ari- 
zona side of the river. The river will 
flow through these tunnels for about two 
years before it is returned to its normal 
channel to fill the reservoir and flow over 
the completed crest of the dam. At the 
end of their service as diversion tunnels, 
these bypasses will be sealed with con- 
crete plugs. 

Dikes thrown across the river force the 
water into the tunnels. The two dikes, 
one upstream and one downstream, will 
form the enclosure in which two coffer- 
dams will be constructed to protect the 
excavation for the foundation of the dam. 
The upstream cofferdam will be 75 ft. 
high, the downstream cofferdam 35 ft. The 


excavation will be about 249 ft. deep. 

At the time of the diversion the river 
flow was about 7,000 sec.-ft.; the tunnels 
are designed to carry 60,000 sec.-feet. 


” 
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Evening Courses in Welding 
Offered in New York City 


A series of lectures on the fundamentals 
of welding will be offered this winter by 
the Brooklyn Polytechnic Institute in co- 
operation with the New York section of 
the American Welding Society. The 
course will consist of ten lectures cover- 
ing the following subjects: Characteristics 
of the welding arc and welding flame, 
metallurgy and wmetallography of the 
welding of steel, physical properties of 
welds, welding in engineering and build- 
ing construction, weld inspection and su- 
pervision, the welding of alloy steels and 
non-ferrous metals, the economics of 
welding, and the selection of the welding 
process. 

The first lecture will be open to anyone 
interested in welding, and the entire 
series will be free to members of the 
American Welding Society. Information 
may be had from American Welding So- 
ciety, 33 West 39th St., New York City. 
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Washington Highlig/ 1s 
by Paul Wooton 


Schools for apprentice training ar 
started by a number of industries. 
unions are not expected to object as 
acute shortages of skilled labor cont 


The money for the recently am 
PWA housing project at Lackawa: 
Y., comes from the old (NIRA) 
works fund which had been ear: 
for projects now abandoned. Whil 
possible that more such recissions 
PWA funds may make it possi 
finance one or more additional pr. 
this type, there is no prospect of s1 
tion in the immediate future. 


The Great Plains Drought Area 
mittee will hold public hearings in D: 
Texas, on Nov. 18 and 19, and in Bis: 
N.D., on November 23, for the pur] 
receiving first-hand reports and reco: 
dations leading to the formulation 
long-term drought relief program. 
committee expects to receive comments o; 
the general recommendations outlin« 
its preliminary report of Aug. 27. A 
of hearings will also be held in Washi 
after the committee’s visit to the \\ 
The Committee is still at work anal) 

a large volume of drought data coll 
from many governmental and other sour 


So much obsolete machinery is being ! 
in service by American industry that re- 
vision of the theoretical industrial capa 
for statistical purposes is being consid 
by government agencies. Federal stat 
cians would not be surprised to learn, 
instance, that the steel industry really is 
erating at present at close to 90 per cent 
its capacity. It is very much doubted 
the industry as equipped at present 


capable of increasing its output by 25 or 30) 


per cent. Incidentally, the steel industry 
employing more personnel than in 1% 
Many industries, it is stated in official quar- 
ters, are at the point where they must ma 
provision for increased capacity if they « 
to meet demands. 


No renewal is expected of the Ways a 
Means Committee’s suggestion that there | 
an arbitrary reduction of 25 per cent in thx 
amount of depreciation allowed by th 
Bureau of Internal Revenue. By requiring 
the taxpayers to submit their own schedules 
of depreciation and by insisting upon actua! 
records of machinery use, tax collections 
will be increased about $85,000,000, which : 
said to be more than would have been co! 
lected had the allowances been reduced ar 
bitrarily as the Ways and Means Committe: 
wanted. When deductions for machiner) 
depreciation were checked up closely, the) 
were found to be too liberal. Depreciation 
was based in many instances on a mu 
shorter period than the machinery actually 
Was in use, 


Serious difficulties have been encountered 
by the Corps of Engineers in the prepara 
tion of plans and preliminary studies for 
flood control projects due to a shortage « 
skilled personnel, such as draftsmen, com 
puters, and surveyors, on the relief rolls 
The funds available for this work ar 
largely relief funds subject to the require- 
ment that 90 per cent of the forces be draw 
from relief rolls. Fortunately ,a smal! 
proportion of the money was obtained not 


studies, incl 
ing, and pre 
the Cor nect 


, the Pitt 
control inv 
the country. 
Formal < 
ress will | 
Fi the flooe 
ized by the 
get under 


Althoug! 
mine the e 
be construt 
Rural Elec 
1936, an § 
very close 
refers to 
Although 
ready cov 
constructi 
of the ct 
during th 
included 
these was 
of the w 
nile, wit 
under wa. 
mile. 

Except 
ministrati 
narily pa 
managem 
ceptance 
amount ¢ 
Oct. 10, 
approved 
Oct. 30. 


Boca 


Contr: 
construc 
on the 
the Bur 
W. Cor 
bid of 
contract 
will aw 
tract a 
ment, \ 
of the 
the Un 
Irrigati 
these a 
near ft 

30ca 

Little 
conflue 
serve | 
Meado 
be con 
embanl 
will b 
about 
tunnel 
abutm 
divert 
to hou 
compl 
will cc 

spillw 

will b 
nating 
and 1 


355 ft 





gbject to this restriction on the use of it. 
“It has been possible to carry on certain 
eydies, including the investigation, survey- 
ing, and preliminary boring on dam sites in 
the Connecticut Valley, similar work in up- 
wate New York (carried on principally by 
CCC labor), hydrologic studies and borings 
the Pittsburgh area, and smaller flood 
control investigations scattered throughout 
the country. 

Formal appropriation of funds by Con- 
gress will be necessary before construction 
of the flood control works, already author- 
ized by the Flood Control Act of 1936, can 
get under way. 


Although it is not yet possible to deter- 
mine the exact mileage of lines which will 
be constructed under the sponsorship of the 
Rural Electrification Administration during 
1936, an estimate of 8,000 miles will be 
very close to the final answer. This figure 
refers to lines completed and energized. 
Although allotments so far approved al- 
ready cover 32,000 miles, the bulk of this 
construction will extend beyond the end 
of the current year. Projects approved 
during the latter part of 1935 are also 
included in this estimate, since none of 
these was completed until 1936. The cost 
of the work averages about $1,000 per 
mile, with cost figures for projects now 
under way ranging from $740 to $2,160 per 
mile. 

Except for small advances to cover ad- 
ministration costs, REA does not ordi- 
narily pay any money to the local project 
management until the completion and ac- 
ceptance of the line. For this reason the 
amount actually expended by REA, as of 
Oct. 10, was only $2,725,000, although 
approved allocations totaled $35,578,000 on 
Oct. 30. 


ae 


Boca Dam Contract Awarded 


Contract was awarded on Oct. 27 for 
construction of Boca Dam in California 
on the Truckee River storage project of 
the Bureau of Reclamation to the George 
W. Condon Co. of Omaha, Neb. on its 
bid of $729,435. Actual delivery of the 
contract for construction of Boca Dam 
will await execution of a repayment con- 
tract and of the Truckee River Agrec- 
ment, which covers the division and use 
of the waters to be impounded, between 
the United States and the Truckee-Carson 
Irrigation District. It is expected that 
these agreements will be completed in the 
near future. 

3oca Dam will be constructed on the 
Little Truckee River in California at its 
confluence with the Truckee River to con- 
serve its waters for use in the Truckee 
Meadows area of Nevada. The dam will 
be constructed of a moistened and rolled 
embankment of clay, sand and gravel. It 
will be 1650 ft. long at the crest and 
about 110 ft. high. A concrete lined 
tunnel will be driven under the right 
abutment. This tunnel will be used to 
divert the river during construction and 
to house the outlet works when the dam is 
completed. A 3-ft. layer of rock riprap 
will cover part of the upstream slope. The 
spillway in the left abutment of the dam 
will be a concrete lined open channel termi- 
nating in a concrete lined stilling basin, 
and will have a total length of about 
555 ft. It will be controlled by two radial 
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Educators Reply to President’s Letter 


Several more answers have been made 
to President Roosevelt’s letter to presi- 
dents of engineering schools (ENR, Oct. 
29, 1936, p. 626), which expressed a wish 
that the training of engineers might better 
prepare them to meet their social responsi- 
bility to find means to lessen the impact 
of scientific advance upon society. 

All of the replies echoed the statement 
of Dr. Compton of M.I.T. that attention 
is now being given to the points mentioned 
by the President. In particular, a state- 
ment prepared by the executive committee 
of the American Engineering Council and 
transmitted through Dr. A. A. Potter, 
president of the Council and dean of engi- 
neering at Purdue University, stated that 
the “engineering educators of the country 
are fully appreciative of the responsibility 
of the engineer in bringing about a better 
balance between technological progress and 
social control . . . The engineering pro- 
grams of study are endeavoring to enhance 
the services of the engineer to the public 
by more thorough scientific and technologi- 
cal preparation and by special attention to 
studies which stress social trends, economic 
problems and good government.” 

Similarly, a reply sent by H. T. Ham- 
mond, president of the Society for the Pro- 
motion of Engineering Education, stated 
that “there has been a clearly discernible 
trend toward the broadening and enrich- 
ment of engineering curricula with greater 
emphasis upon economics and the social 
sciences as well as upon scientific and 
technological fundamentals, rather than 


upon technical specialties ... Your letter 
conveys the impression that engineering ed- 
ucators are not duly or sufficiently con- 
scious of the broad social implications of 
their work. Such, I believe, is not the case 
... Teachers of engineering aim, without 
sacrificing the inherent values of the dis- 
cipline of the professional education, to 
orient their students toward the social sig- 
nificance of these advancements, as well 
as to train them in the technique of their 
accomplishments.” 

Dr. Williams, president of Lehigh Uni- 
versity, expressed the belief that “our fail- 
ure to enjoy social and economic progress 
commensurate with technological advances 
does not lie in the defects of engineering 
education so much as in the political spoil- 
age of the economic instrumentalities which 
engineers and other industrialists have from 
time to time set up.” In a statement ampli- 
fying this letter, Dr. Williams explained 
that by his references to economic and 
social agencies he meant holding com- 
panies and employees’ associations. 

Dr. Williams further expressed the be- 
lief that many of the recent governmental 
reports to which the President referred in 
his letter were prepared in such a manner 
as to make their conclusions unreliable 
and that in particular the pamphlet “Little 
Waters” which the President sent with his 
letter, had “poetry, art, facts, and fancy 
so engagingly commingled as even to in- 
crease the obligation of scientific colleges 
to adhere to fundamentals and critical 
standards.” 





gates each of which will be 19 ft. long 
and 16 ft. wide. 

The contract calls for completion in 
800 days. It includes 870,000 cu. yd. of 
earth fill and 115,000 cu. yd. of rock fill. 
The reservoir will have a capacity of about 
45,000 acre-feet. 
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SOCIETY CALENDAR 


INTERNATIONAL ACETYLENE ASSOCTA- 
TION, annual convention, St. Louis, Mo. 
Nov. 18-20. 


ASSOCIATED GENERAL CONTRACTORS, 
fall meeting of governing board, Washing- 
ton, D. C., November 16-17. 


HIGHWAY RESEARCH BOARD of the 
NATIONAL RESEARCH COUNCIL, annual meet- 
ing, Washington, D. C., Nov. 18-20. 


AMERICAN ASSOCIATION OF STATE 
HIGHWAY OFFICIALS, annual meeting, 
San Francisco, Calif., December 7-10. 


ASSOCIATION OF WESTERN STATE 


ENGINEERS, annual meeting, Santa Fe, N. 


M., Dee. 3-5. 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, MIDDLE 
ATLANTIC SECTION, fall meeting, New York 
City, Dee. 5. 


LICENSE EXAMINATIONS 


NEW YORK STATE, examination for profes- 
sional engineers and surveyors, Jan. 25-27, 
at Albany, Buffalo, New York City and 
Syracuse. Applications must be filed with 
the State Education Department at Albany 
before Nov. 1. 


General Hoffman Dies 


Brig.-Gen. George M. Hoffman, who re- 
tired in 1934 from his position as division 
engineer of the North Atlantic Division, 
died on Nov. 1 in Upper Montclair, N.J., 
at the age of 66. 

General Hoffman graduated from the 
United States Military Academy in 1896. 
During the World War he commanded the 
llth Engineers at the time of the Cambrai 
offensive, going from there to the First 
Corps as chief engineer from January, 1918, 
to January, 1919. From January to May, 
1919, he was chief engineer of the First 
Army, A.E.F., in France. For his services 
during the World War, General Hoffman 
was awarded the Distinguished Service 
Medal. 


Served on Panama Canal 


During the construction of the Panama 
Canal General Hoffman served as assistant 
division engineer of the Atlantic Division, 
supervising the construction of Gatun Dam 
from 1907 to 1913. For many years he was 
connected with the improvement of the 
Mississippi River as district engineer at 
New Orleans, La., Vicksburg, Miss., and 
Louisville, Ky., as a member of the Missis- 
sippi River Cornmission, and as division 
engineer of the Gulf of Mexico Division. 

General Hoffman's most recent service 
was in New York City. In 1928 he became 
district engineer of the First New York 
District and, in October, 1931, he became 
division engineer of the North Atlantic 
Division. 
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PWA Again Rejects Bids On 
A Housing Project 


Al! the bids received for construction 
of the superstructure of Lincoln Gar- 
dens, the PWA_ slum clearance and 
low-rent housing project in  Evans- 
ville, Ind., were rejected by Adminis- 
trator Harold L. Ickes. The rejec- 
tion was made after Director H. A. Gray 
of the Housing Division had reported that, 
if the contracts were to be executed at the 
prices asked in the bids, the dwelling units 
could not rent for prices within the reach 
of low income families. 


Brief News 


Tarren Dam, a part of the $34,000,000 
Muskingum conservation and flood control 
project, has been completed. The dam, 
which creates a 2315-acre lake, is 9 miles 
southeast of Dennison, in Harrison county, 
Ohio. Charles Mill Dam, in Asland county, 
was finished a month ago. 


INSTALLATION OF GENERATING EgulIP- 
MENT at the Wheeler dam of the Tennesse 
Valley Authority, located 154 miles above 
Muscles Shoals, has progressed so far that 
a test run is being given the first 45,000 
hp. generator. Water in the reservoir be- 
hind the dam has reached a level only 
15 ft. below normal pool elevation, giving 
6 ft. navigation through the locks. 


Tue GAurpo.ts Lock AND Dam in the 
Ohio River at Hogsett, near Huntington, 
W. Va., was placed in use Oct. 29. With 
the opening of the Gallipolis dam, the 
federal project for deepening of Kanawha 
River and construction of four new and 
higher dams is nearly completed. The 
Winfield dam on the lower Kanawha was 
placed in commission several days ago. 


REHABILITATION Of the 15-mile stretch of 
the Florida Keys devastated by the hur- 
ricane of a year ago has been completed 
by the Federal Emergency Relief Adminis- 
tration. The Administration built 29 con- 
crete houses and 12 frame houses and 
repaired 28 others. The concrete struc- 
tures are believed to be hurricane proof. 
Roads in the storm zone were also rebuilt. 


Tue New Buivpinc Cope for the city 
of Spokane, Wash., has been passed by the 
city council and will become effective on 
Nov. 13. The code was prepared by a 
building code committee appointed by the 
city council and headed by A. G. Hoefer, 
city building inspector. Other members of 
the committee were Roland M. Vantyne, 
Charles P. Brant, Henry Georg, Harry J. 
MacCamy, and Harry F. Aumack, 


A Timper ENGINEERING CoMPAny is to 
be set up in the South under the auspices 
of the National Lumber Manufacturers 
Association and the American Forest Prod- 
ucts Industries. Objectives of the new 
organization will be to encourage the 
greater use of wood in the construction of 
oil well derricks, to promote the use of 
wood in prefabricated houses and to pro- 
mote the development and use of fireproof 
and termite-proof lumbers. 


Tue Cost AND FEasisBiLity of a tunnel 
under the Mobile River at Mobile, Ala. is 


being investigated by the Alabama state 
highway department. The investigation is 
intended to determine the value of the 
present toll bridge, now the principal means 
of entry to Mobile, with the possibility 
that the bridge owners and the state could 
arrange a plan to free the bridge. The 
suggested tunnel would provide a route 
into Mobile six miles shorter than the 
present route via the toll bridge. 


Turee Mitiion Houses have been built 
in England and Wales since the World 
War, according to atl announcement made 
on June 16 by the Minister of Health. Since 
the total number of pre-war houses in ex- 
istence is about 7,500,000, this represents 
an increase of nearly 50 per cent in 17 years. 
Nearly half the new houses were built in 
the last five years. In the six months end- 
ing March 31, 174,609 houses were built, 
the largest number ever built in any six 
months’ period. 


A Contractor May Recover the cost of 
special equipment purchased for the job as 
well as the cost of work completed on a 
cancelled contract, according to a de- 
cision of the Oregon Supreme Court. The 
case involved H. F. Dickson and the Wil- 
lamette Construction Co. who sued R. H. 
Emmerson and V. H. Rickert in Platsop 
county in connection with a contract for 
hauling logs. The Supreme Court opinion 
upheld a ruling of the Platsop county 
court, which held for the plaintiff. 


Tue Mrssourt SUPREME Court recently 
upheld the validity of a statute permitting 
the organization, through incorporation, of 
public water supply districts in counties 
having a population of 25,000 or more. The 
act, passed in 1935, was designed to permit 
the formation of such districts in the sub- 
urban areas of Jackson and Clay counties 
adjacent to Kansas City. The test case 
came up from Clay County, where a tax- 
payer sought an injunction against the is- 
suance of $410,000 in bonds by Public 
Water Supply District No. 1. -= 


Surveys Have Been Comp eten for the 
new branch line of the Canadian National 
Railways between Senneterre, on _ the 
C.N.R. transcontinental line, and Rouen. 
(ENR, July 16, 1936, p. 100). Construc- 
tion is expected to start at an early date. 
This line forms part of a line which the 
Canadian Pacific Railway had sought per- 
mission to construct from the Quebec legis- 
lature. Action on the C.P.R. proposal 
was prevented by the fall of the Taschereau 
government, and meanwhile the C.N.R. had 
obtained permission to construct the line 
from the federal Parliament. 


Orric1AL DENIALS have been made by 
the Mexican government of recently circu- 
lated reports that construction has been 
suspended on the $3,950,000 dam on the 
San Juan River in the state of Tamaulipas. 
Officials state that the work is progressing 
according to the original schedule. The 
San Juan River dam is one of several large 
irrigation projects now being built by the 
Mexican government. It will irrigate 
about 600,000 acres of land along the Mexi- 
can portion of the valleys of the San Juan 
and Rio Grande Rivers. Four other irri- 
gation projects, on the Lliera, El Cojo, 
the Xicontentatl, and the Rio Mante are 
also included in the state of Tamaulipas 
program. In the state of Coahuila, a 
single project is under way on the Rio 
Salado. 





Personals 


W. P. Day, engineer and ar 
been elected vice president of 1! 
Gate International Exposition sna 
of construction on the 1939 San eles 
World's Fair. 


W. J. Jounston, formerly on 
of the district engineer of the i 
Public Works Department, at John, 
N. B., has been transferred to \\oosinos 
Manitoba, as senior assistant en 
the district. 


James H. Cissex has return 
position at the University of Mi in as 
professor of structural enginceri: fter 
a three-year leave of absence 
that time Professor Cissel was 
of bridge design for the Michie 
highway department. 


H. Atpen Foster has joined ¢}. 
gineering staff of the New York World: 
Fair Corp. For the past two years M; 
Foster has been resident hydrau! 
gineer on the Sutherland project 
Platte Valley Public Power & Ir: 
District. 


Harrison W. Firzcerayp, who h: 
assistant Chief engineer on the construc- 
tion of the Lackawanna, N. Y., 
mill for the Bethlehem Steel Co., h 
cepted a position as assistant chici en- 
gineer of the Corrigan-McKinney Sicel 
Co., Cleveland, Ohio. 


SuMNER Makrcetts, Salt Lake Cit 
sulting engineer, has been appointed di- 
rector of the Utah State Planning 
Board. Mr. Margetts has practiced 
Utah and Idaho for the past 16 
specializing in waterworks, sewer and i: 
rigation problems. 


Frep A. SALMON, assistant engineer for 
the Alabama state highway department, | 
resigned to accept a position with 
West Construction Co. and the Simplicity 
System Co. of Chattanooga, Tenn. 

It was incorrectly stated in ENR, Sept 
10, 1936, p. 389, that Mr. Salmon had taken 
a position with the Tennessee Tractor Co. 


Carr. Witt1AM W. BesseEtt, Corps of 
Engineers, who has been resident engineer 
for the construction of Bolivar dam of 
the Muskingum River flood control project 
in Ohio, has been transferred to th 
American Battle Monuments Commission, 
Washington, D. C. After a short period 
in the Washington office, Captain Besse! 
will take up duties in connection with 
struction and maintenance of battle monu- 
ments in Europe, with offices in Paris. 


te 
Obituary 


Cates N. Moopy, 74, for many years a 
building contractor in Portsmouth, O1io, 
died at Hinton W. Va., on October 24. 


Epwarp M. WHEELER, 66, a railway « 


tractor and formerly road supervisor of 


Jefferson county, Ala. died in Birminz- 
ham on Oct. 16. He took part in 
construction of the Florida East C 
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James W. Lawtor, of the contracting 
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worked for the Metropolitan Street Rail 























- 1 of the double tracking work on the firm of Lawlor-Woodward, Seattle, Wash. way, New York City. In 1900 he joined 

I ville & Nashville Railroad. died on Oct. 14 at the age of 47. Mr. the Rapid Transit Commission’s engineer- 

Lawlor was connected with the construc- ing staff, and later worked for the Pub- 

1 W. Wrtson, 63, a construction en- tion of the Spokane-Portland & Seattle lic Service Commission and the State 
t who had built many state buildings Railroad, the Milwaukee, the Great North- Transit Commission. 

iJahoma died recently in Tulsa, Okla. ern, and the Northern Pacific Railroads. 

He supervised construction for the Recla- Tuomas J. HiLer, a sewer contractor 

sry B. Reep, 69, a retired civil engi- mation Bureau on the Kittitas project, of New York City and Boston and vice- 

necr, died on Oct. 17 in Canton, Ohio. built the Owyhee dam in southeastern president of the Hiler Enginereing Co 

\ Reed was at one time a member of Oregon, and built the first unit of the died in Brooklyn, N. Y., on October 18. 

consulting firm of Frease & Reed, mak- Caspar-Alcova project in Wyoming. From 1908 to 1920 Mr. Hiler was super- 

preliminary surveys for the Baltimore intendent of the Brooklyn Ash Removal 

& Ohio Railroad. Later he was chief Cornetius J. GAFFNEY, an engineer for Co, and the Boston Development Co., a 

engineer for the New York City firm of the New York City Board of Transpor- subsidiary of the Brooklyn concern 





tation died on November 25 in New York From 1920 to 1922 he was in business as a 
City at the age of 61. After his gradua- sewer contractor, and since that time he 
tion in 1897 from the Sheffield Scientific had been active in the manufacture of 


School of Yale University, Mr. Gaffney _ incinerators. 


2van & McDonald on construction of the 
Baltimore tunnel, East River tunnels, New 
York subways, and Jerome Park reservoir. 
He retired in 1919, 



















CONSTRUCTION STATISTICS FOR THE WEEK 





The larger awards include: addition to hot rolled sheet mill, 
Tennessee Coal, Iron and Railroad Co., Birmingham, Ala., 
$1,125,000; highways, Missouri, $806,000; bridges and roadway, 
Monroe County, three sections Overseas Highways across Florida 
Keys, Overseas Road and Toll Bridge District, Miami, Fla. 


~NGINEERING construction awards, representing a short 

week due to Election Day, total $30,071,000 of which private 
is $7,233,000; public, $22,838,000; federal, $3,285,000; state and 
municipal, $19,553,000. Corresponding figures for a full week a 
year ago are: total, $32,691,000; private, $3,716,000; public, 







$28,975,000; federal, $2,099,000; and state and municipal, $525,000; underpass, Massachusetts and Commonwealth Avenues, 
$26,876,000. Boston, Mass., $550,000; dredging Sections 4 and 5, Chesapeake 





and Delaware Canal, U.S. Engineer, Delaware and Maryland, 
$1,347,000; dredging Jones Neck off James River near Hopewell, 
U.S. Engineer, Virginia, $519,000; subway, Section 9, Route 10, 
New York, N.Y., $7,935,000. 

New capital for the week includes $4,407,000 in state and 
municipal bond sales and PWA allotment totalling $17,132.009. 


Highways and public buildings show big drops for the short 
week. The classified totals are: industrial buildings, $3,571,000; 
commercial buildings, $3,391,000; public buildings, $2,507,000; 
highways, $4,032,000; bridges, $3,741,000; sewerage, $1,379,000; 
waterworks, $579,000; earthwork, drainage, $1,994,000; unclassified, 
$8,877,000. 










CONTRACTS 
(Thousands of Dollars) 






CONTRACTS~- WEEKLY AVERAGE 





Weekly Average Week 










Nov. Prev.4 Nov.5 
1935 Weeks 1936 
Federal Government $3,797 $3,842 $3,285 
State and Municipal 28,871 22,860 19,553 
Total public...... $32,668 $26,702 $22,838 
letal private... 6,075 14,066 7,233 } 
— a arinih - sn ain a ae CUMULATIVE CAPITAL AND ENGINEERING 
Week's total... . . ; -$88,743 $40,768 $30,071 CONSTRUCTION CONTRACTS AS REPORTED 
1935... $1,282,363,000 1936. . $1,987,872 idl 







NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Week 










Cumu- 










1936 Nov. 5 lative 
State and municipal... $4,407 $433,345 
PWA non-federal..... 17,132 136,528 
RIG) DORM casides cad. beicds 26,663 
Corporate issues ....... «eee 210,138 . OT eas 
PWA loans, Private. ... —1,665* S re 
Sr ee = | 
Total Non-Federal. .$21,539 $805,009 Oo 
POUR. 6 4db6b06 64 SoS cee m 






691,237 






ara. FS eee oa 

Total new capital, .$21,539 $1,496,246 
Cumulative to date: 

1935. .$2,466,279,000 1936. .$1,496,246,000 


*Bond sales in this classification 
reallotments during current year. 
Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction ; 
PWA loans and grants to states and munici- 
palities. RFC direct purchase of bonds for 
self liquidating” projects, and 25 per cent of 
WPA construction appropriations. 








exceed 





i eroree Be chitin. 














MOVING AVERAGE-CONSTRUCTION CONTRACTS 
AS REPORTED BY ENR 






INDEX NUMBER 






EN 1913 1926 EN 1918 1926 
Cost = = 100 Volume = 100 = 100 






Nov., 1936. .212.70 102. 24 
Oct., 1936. ..211.50 101.67 
Nov., 1935..194.90 93.69 
1935 (Av.)..195.22 93.84 
1934 (Av.)..198.10 95.23 
1933 (Av.)..170.18 81.80 


Oct., 1936. .178 78 
Sept., 1936 .200 88 
Oct., 1935. .162 71 
1935 fay . 135 58 

Av.)..114 50 
1933 (Av.)..102 47 
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BUSINESS SIDE OF CONSTRUCTION 





October 21 Per Cent Over 1935 
Cost Index Rises to 212.70 


Py Nctneenic CONSTRUCTION awards total 
$220,142,000 for the five weeks recorded 
in October. Of this total, $75,647,000 is 
private and $144,495,000 public. Federal 
awards dropped to $21,628,000. Correspond- 
ing values for last year are: total $182,- 
631,000; private, $60,282,000; public, $122,- 
349,000; federal, $32,811,000. 


The volume index for October is 178 
compared with 162 last year, a gain of only 
10 per cent. This index corrects for rising 
costs and measures physical volume of ac- 
tivity rather than dollar volume. 


Public buildings and commercial buildings 


were not so active in October as in Septem- 
ber but public buildings show a 15 per cent 
gain over 1935 and commercial buildings a 
108 per cent gain. Highways approximated 
the September volume and gained 7 per cent 
over a year ago. Industrial buildings gained 
slightly over both September and last year. 


Geographically, gains over October are 
shown in south, middle west, west of Mis- 
sissippi and far west. Middle Atlantic 
dropped back to the $15,000,000 per week 
rate from the September record high. New 
England maintained the September rate. 
Except in the far west all territories show 
gains over last year. 





New Capital 


New capital for October totals $9 
000 of which PWA net gain in outsta 
allotments is $32,869,000, state and mu: 
bond sales, $51,662,000 and corpora 
curity issues, $8,540,000. 


Materials 


Portland Cement—Production for 
tember is reported at 12,292,000 bbl. by 
Bureau of Mines, shipments, 12,564,000) 
stocks, 18,648,000 bbl. Production and 
ments in September gained 71.4 and 
per cent over last year. Stocks at 
were 14.4 per cent lower than a year 
The ratio of production to capacity is 
for September and 56.2 for August 
pared with 32.6 for September, 1935. 

Steel—The average operating rate of 
companies having 98 per cent of ste 
pacity of the industry who report to A 


ican Iron and Steel Institute is 75.0 ; 


October compared with an average of 
a month ago and 50.9 a year ago. The 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN OCTOBER, 1936 
Five Weeks — Thousands of Dollars — (000 Omitted) 








New Middle Middle West of Far 
Pablic Works England Atlantic South West Mississippi West 
Waterworks 378 90 296 236 1,119 629 
Sewerage 3,453 1,662 1,489 960 245 
Bridges, public 4,980 4.217 1,404 840 1,363 1,289 
Earthwork and waterways 342 743 1,017 4,825 6,029 1,371 
Streets and roads 2,804 10,820 11,587 7,291 11,660 7,818 
Buildings, public 9,980 4,142 2,538 8,694 6,811 
Unclassified, public........... Bae 1 12,781 1,065 1,020 1,514 2,211 
Total public : ae : 11,286 42,084 21,173 18,239 31,339 20,874 
Federal government (included in above 
Ne se eo ce eeebawice 4,641 4,167 1,813 8,449 2,257 
Private 
Bridges, private s eo 20 eS “ten ncuan 
Buildings, industrial ; 1,203 4.995 5,714 14,814 3,952 1,417 
Buildings, commercial 693 24,693 1,943 2,306 879 536 
SIMGRMEIOOE, DENVOND. 086 isccvccvesocss 483 616 2,885 541 1,651 4,669 
Total private ; er ; 2,375 31,913 10,542 17,681 6,510 6 622 
October, 1936 (5 weeks) 13 , 665 73,997 31,715 35,920 37,849 26 , 996 
September, 1936 (4 weeks) 10,844 86 , 088 26,778 24,185 29,621 19 , 856 
October, 1935 (5 weeks) . 5 11,177 60,429 15,628 34,194 32,584 28 619 
Ten months, 1936 pekinese - 125.936 639,716 255,291 332,059 366,858 237,941 
TE DEB Ss swand<ks sak eecevscsies 76,711 339,604 166,756 222,864 221,924 171,813 











a —United States————____.. Car 
October —Ten Months—-—, Oct 
1936 1936 1935 19 
2,748 81,734 59 062 
7.927 102,995 57,440 
14,093 145 ,974 59 , 466 
14,327 155,646 200 ,715 2 
51,980 420 358 250,173 2,66 
32,864 390.476 206 677 
20 556 95,072 47,714 1 
144,495 1,392,255 881,247 4 
21,628 275,516 288 , 137 
1,657 11,141 10,436 
32.095 228 ,034 155,014 1 
31,050 228 ,335 92,450 : 
10 , 845 98 ,036 60,525 1 
75,647 565 ,546 318,425 3 
220,142 Ss 
197 ,372 7 
182,631 12 
gabe kes 79 
78 





ENGINEERING CONSTRUCTION REPORTED BY ENR WEEKLY AVERAGES 
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rom 75.9 in the second week of 

74.3 in the final week. 
improvement in the bookings and 
' of fabricated structural steel dur- 
“September was shown in the final tabu- 

the American Institute of Steel 

m. This reverses the normal 

between August and September. 

total of business done by this industry 

. first nine months of 1936 was in 

ess of the business done during the 
whole twelve months of 1935. 

( cts closed in September amounted 
to 48.1 per cent of normal. Shipments in 
September amounted to 58.6 per cent of 

; Last year for the same months the 

ting averages were 38.5 per cent and 
41.7 per cent. 

Lu y—Lumber production, reported to 

he National Lumber Manufacturers Asso- 

averaged 69 per cent of the 1929 
weekly average. Shipments averaged 71 per 
it of the 1929 average and reached 275,- 
000,000 feet on the high week. 
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Building Permits 


Sharp gains in a few large cities in the 
Middle Atlantic, South Atlantic and East 
Central sections lifted the September total 

building permit values for 215 cities 6.6 
per cent above the August total. The usual 
change for the period is a decrease of close 
to 10 per cent. The volume of permits 
issued in these 215 cities of the United 
States during September reached the sum 
of $88,791,762, compared with $83,109,753 in 
August, and $47,479,944 in September, 1935, 
according to Dun & Bradstreet, Inc. The 
increase over September last year is 87.0 
per cent. Permits issued in the five boroughs 
{ New York City totalled $17,331,441, com- 
pared with $12,095,174 in August and 
$9,227,037 in September, 1935, increases, re- 
spectively, of 43.3 and 87.8 per cent. In 
214 other cities permit values for Septem- 
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ber aggregated $71,400,321, a gain of 0.6 
per cent over the $71,014,579 figure for 
August, and a rise of 86.8 per cent compared 
with 1935, 


Labor 


Employment in private building construc- 
tion in September, 1936 was 23.2 per cent 
above the corresponding month of last year 
and pay rolls were 36.6 per cent greater 
than in September, 1935. The reports sup- 
plied to the Bureau of Labor Statistics, 
U. S. Department of Labor, by 8,758 con- 
tractors in September, 1936 covered 107,965 
employees engaged in erecting, altering, and 
repairing private buildings. 

During September, more than 3,200,000 
wage earners were employed on projects 
financed by the works program. Of this 
total, 2,586,000 were working on projects 
operated by the Works Progress Adminis- 
tration. Compared with August employ- 
ment, this is an increase of approximately 
100,000. The increase occurred on_ that 
part of the program operated by the Works 
Progress Administration and was accounted 
for wholly by additional employees in the 
drought area. 

Employment on all Public Works <Ad- 
ministration projects was moderately lower 
in September. During the month approxi- 
mately 333,000 workers were employed on 
these projects compared with 343,000 work- 
ing in August. Of the 333,000 workers re- 
ported under Public Works Administration, 
196,000 were engaged on projects financed 
from E.R.A.A. 1935 funds and are there- 
fore also reported above under the works 
program. 

In emergency conservation work (Civilian 
Conservation Corps) a decrease of 63,000 in 
the number of workers employed was re- 
ported for September. The drop in em- 
ployment was largely in enrolled personnel 
and was due to the end of an enlistment 
period. Of the 321,000 workers engaged 
on this program in September, 270,000 were 
enrolled employees; 41,000, supervisory and 
technical workers; 8,000, reserve officers; 
and 2,000, educational advisers. 

The number of employees working on 
construction projects financed from regular 
governmental appropriations increased 
slightly in September. This program en- 
gaged 150,000 workers in September com- 
pared with 147,000 in August. 

In August, general building contractors in 
New York State continued to add to their 
forces and increase pay rolls and man- 
hours. Percentage increases over July 
amounted to 9.8 per cent in employment, 
17.0 per cent in pay rolls and 14.0 per cent 
in man-hours. Decreases in employment, 
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payrolls and hours were reported by firms 
engaged in foundation contracting. Re 
dential builders employed fewer workers in 
August than in July but increased pay rolls 
and man-hours. Firms engaged in non- 
specia ilized building and commercial building 
increased employment, pay rolls and hours. 
Highway contractors reported an increase 
in employment of 6.6 per cent. 

A general construction wage increase on 
January 1] is anticipated in St. Louis. Sheet 
metal workers raised from $1.25 to $1.373 
in July anticipate a further increase to $1.50 
in January, carpenters expect to go from 
$1.25 to $1.50, asbestos workers from $10 to 
$11 a day, iron workers from $1.47 to $1.75. 
The Building Trades Council estimated that 
95 per cent of the 15,000 members of vari- 
Ous unions are now steadily employed, the 
best record since 1929. 

Bricklayers on the federal government 
low-cost housing project at Kenfield, N. Y., 
are being paid $12 a day or $2 more than 
the union scale in an effort to complete out- 
side construction by January 1. 


ENR Cost and Volume Index 


HE Engineering News-Record Con- 
struction Cost Index rises to 212.70 for 
November due to an increase in lumber. 
The ENR Volume Index is 178 for 
October. 


INDEX NUMBER 


ENR 1913 1926 ENR 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 
Nov., 1936. .212.70 102.24 Oct., 1936. .178 78 
Oct., 1936...211.50 101.67 Sept., 1936 .200 88 
Nov., 1935..194.90 93.69 Oct., 1935. .162 71 
1935 (Av.). .195.22 93.84 1935 (Av.)..135 58 
1934 (Av.)..198.10 95.23 1934 (Av.). 114 50 
1933 (Av.)..170.18 81.80 1933 (Av.)..102 47 
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CEMENT, AGGREGATES AND READY-MIXED CONCRETE—F.O.B. CITY 


CURRENT PRICES OF CONS TRUCTION MATERIALS 














-PORTLAND CEMENT——. —SAND AND GRAVEL—. CRUSHED STONE CRUSHED SLAG ee RE TE 
Per bbl., carload lots, including 40c. per Per ton, carload lots Per ton, carload Per ton, carload Read 
bbl. for bags, cash discount not included Gravel, Gravel, lots lots, f.o.b. plant 1:2:4 

Cloth Bags* Paper Bags Bulk 1} in. din. Sand 1} in. fin. 14 in. fin. more, 
Atlanta ; ; $2.83 $2.58 $2.50 $1.60 $1.60 $1.55 $1.69 $1.92 $1.69 $1.69 $8 
Baltimore ; 2.66 2.41 2.21 1. 80f 1. 803 1.30 1. 80% 1.80% 1.80 1.80 7 
Birmingham 2.40 2.15 1.95 1.80 1.80 1.45 1.00 1.00 90 1.15 5.4 
Poston......... 2.42 2.12 1.92 1.40 1.40 .90 1.40 eee ee lasts (i 
Chicago ; . 2.50 2.25 2.10 1.50 1.50 1.50 1.80 1.80 1.00 1.00 : 
Cincinnati 2.50 Zia 2.05 1.20 1.20 1.30 1.8 1.80 anos 6 
Cleveland 2.46 2.21 ; 1.40 1.40 1.45 1.60 1.60 wae 1.75 7 
Dallas 2.45 2.20 2.00 1.55 1.55 1.30 1.95 et Nc 7 
Denver 3.09 2.84 1.20 1.40 90 cin mee ee a pa ech 
Detroit 2.25 2.00 1.80 1.30 1.30 1.20 1.50 1.75 1.403 1.503 5.95 
Kansas City 2.51 2.26 06 1.85 1.85 1.15 1.85 cae | Wghites “Sweat 7 
Los Angeles 2.32 2.12 1.20 1.20 . 90 1.20 kei ili a ae t 
Minneapolis 2. 80 2.32 1.007 1.00" . 259 1.00p 1.00 DP i ccere  evecc 7 
Montreal. ; : 1.70 . 80 .85 1.00 1.20f 1. 30f wasn? ~~ “aeaee ¢ 
New Orleans : 2.50 2.30 2.05 1.50 1.50 1.25 oe eee eig gic. w uethalie 8 
New York 2.70¢ 2.45¢ S 1. 20t* 1. 20t* .70t* 1.75t* Ni 8 
Philadelphia 2.68 2.43 2.23 1.45% 1.55% . 15t 2.60f 2.75 1.00% 1.00f 8 ) 
Pittsburgh 2.46 2.21 1.61 '- cot I aod 704 2.25% 2.25% 1.50 1.50 7 
St. Louis 2.53 2.28 eee 1.40$1.25/1.40 +755 75» -65/.95§ .50/.95§ 6 
San Francisco 2.72 2.52 2.20 . 33° 1.35 1.35 1.50 ae eee ee 7 
Seattle 2.95 a ede 1.00 1.00 1.00 1.44 ae, oe (Ae 6.7 


*10c. allowed for each returnable bag. tPercu.yd. tDelivered. §F.o.b. Granite City, Ill. *Barge lots alongsidedock. »f.o.b. plant. 45 tonsormore. ,Within 3-» 


Pub. Square. ton. d 5% discount for cash. D Discount 35c. 500 to 2000; 70c. 2000 to 5000; 95c. over 5000. 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refun 


Bagged Bulk Bagged Bulk Bagged 
Alpena, Mich $1.50 $1.45 Ironton, Ohio . Aetna : $1.50 $1.45 North Birmingham, Ala..... . $1.75 
Buffington, Ind 1.70 1.65 lola, Kans ; 1.70 1.65 Richard City, Tenn.......... 1.85 
Crestmore, Calif.. 1.72 - La Salle, Ill....... 1.70 1.65 Se” a ee 1.40 
Dallas, Tex. (Inc. 5c. tax) 1.80 1.75 Limedale, Ind vel : 1.70 1.65 Steelton, Minn.............. 1. 80 
Hannibal, Mo 1.70 1.65 Mason C ity. la. ‘ ‘ 1.70 1.65 Universal, Pa 1.65 
Hudson, N. Y 1.75 1.70 Norfolk, ‘ ; 1.76 1.71 Waco, Tex.(Plus. 5c. Tax inTexas) 1.75 
Independence, Kans 1.70 1.65 uate Pa 1.65 1.60 Wyandotte, Mich............ 1.45 


Cash Discounts, C ement, to Contractors: truck delivery, 2% for cash on 10th of month: on carload deliveries, no trucking, same as dealer cash discount, 
bbl. for payment within 15 days of date of invoice. 


STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERED 











lable 


10 


STRUCTURAL CLAY TILE — STRUCTURAL CLAY TILE—LOAD —— BRICK ——. —— ———-LIME-— 
PARTITION—SCORED BEARING—SCORED Per M, in quantity, Per ton, in papers carload 

Per M, lots of 2,000 pieces or over, Per M, lots of 2,000 pieces or over, Common Straight Hydrated Common  Pulv: 

3xi2xt2in. 4xt2xi2in. 8x12x!2in. 8xI2xi2in. Oxt2xi2in. 12x12x12in. backing hard finishing hydrated or 
Atlanta ; $71.10 $75. 80 $142.10 $170.50 $199.00 $227.40 $12.25 $14.25 $19.50 $14.00 $14.00 
Baltimore. 91.00 98.00 183.00 219.00 315.00 390.00 13.00 17.00 20.00 14.00 25.00 
Birmingham... .. 78.75 84.00 157.50 189.00 201.25 242.00 15.00 19.00 3.00§ 1.75§ 2.1 
Boston 79.90,; 85. 20,; 159.75.; 181.05,; 237. 30,; 271.20, 14.50 18.00 20.00 15.50 3.50 
Chicago........._ 06.00. 70.40 132.00 174.30 214.40 245.00. 10.20 11.20 18.00 13.40 14.00 
Cincinnati . 58.85 62.80 117.75 141.30 169. 26 209. 56 17.50 17.50 15.97 12.48 
Cleveland : 45.00 48.00 90.00 108.00 138.50 158.50 15.00 15.00 16. 00k 14. 00k 2 
Dallas... ‘ 68 00 67.00 140.00 160.00 190.00 260.00 13.50 24.00 19.00 16.00 1.55 
Denver : 78.50 88.00 141.50 166.50 196.00 225.00 11.50 15.00 30. 00k 22. 00k 22.50 
Detroit i , 71.85 76.65 143.70 230.00 280.00 325.00 12. 50 13.50 18.00 15.00 15.25 
Kansas City 64.50 66.50 81.00* 125.50 159.75 186.25 13.00 22.00 18.90 12.40 10, 35 
Los Angeles . 77.50 94.25 134.00* 188.00 232.50 311.50 11.50 14.00 RR ee hoe 19.70 
Minneapolis 80. 15s 85. 50s 145. 40s 167.75s 175. 25s 243.703 13.10 15. 10x 25.50 21.00 23.00 
Montreal 84. 00s 96. 00s 180. 00s 273.00 15.50 20.75 25.50 17.00 11.00 
New Orleans ; 69.00 69.00 129.00 155.05 203.25 251.70 ae 8 *sueen 18.40 11.25 . 
New York : 78.40 83.60 125. 40* 193. 30t 238. 80T 295. 60t 12.50 ees 20.00 15.50 20.00 
Philadelphia ; 86.00 90.00 150.00 200. 00 240.00 280.00 18.00 20.00 16.35 11.25 10.75 
Pittsburgh bak 58. 40c 62. 30c 116. 85e 165 00¢ 217. 00c 250. 00c 16.50 25.00 17.20 14.50 2.22 
St. Louis ; 62.00 65.00 120.00 180.00 234.00 280.00 15.00 18.00 22.00 16.60 2.00 
San Francisco 84.00 94.50 225.00 Pees ly kareete — nana ie 15.00 18.00 . 558 . 405 2.05» 
Seattle 84.00 95.00 180.00 ee. . weres sia oc 15.504 18.50 30.00 20. 00 28 . 605 


6x12x12in. +F o.b. Perth Amboy, N.J. {Persack. §Per bbi.,200lbs. ,Per bbl. 180lbs. gper bbl. 280-lb. kLCL. ‘less $1 cash 15 days. ‘lump. 
Smooth xSelected common. ;Carload lots delivered to job. 


ROAD SURFACING MATERIALS—F.O.B. CITY 











PAVING BKICK AND BLOCKS PAVING ASPHALT ASPHALT BINDERS— CUTBACK ROAD OILS ASPHALT 
Granite Brick Wood FLUXES ASPHALT EMULSION 
per M, lots per M, _persq.yd., Per ton, less than 80 Per gal., 80-300 pene- 
of 50,000, 3x4x8}in., 3} in., penetration, tration, Per ton, Per gal., er gal, 
4x4x8in., carload lots 16-Ib. treat, Tankcar Drums Tankcar Drums Tank car Drums Tank car Tankecar Dru 
Atlanta........ $ 75.00 $35.00 $2.25 $17. 402 $ 2.622 $0.06872 $0. 1002 $18.15? $26. 202 $0. 6872 $0.0875 ' 0875 
Baltimore. .. 108.00 44.00 2.25 17.00 22.00 .075 .10 .09F Sr eee 
Birmingham.... 110.00 25.00 , 19.00 24.00 .0878 .1128 . Lot .137f hen 
Boston as 75.00 24.00 2.75 17.00 22.00 .07e .095e 09te . 12te .07e 0950 125e 
CC _ 
Chicago +> | See 42.00 1.985 16.00 20.00 15.00 19.00 .07 ul .045 .09 135 
Cincinnati .. 115.00 37.00 a 13.47 17.47 .12 ia 17.00 Bi 055 .08 
Cleveland . 100.00¢ 32.50 2.85 17.50 21.20 .075 .094 .085 .055¢ 0575 .085 09 
Dallas . 30.00 18.00 21.75 .065 .16 18.75 26. 25 055 .085 -81/. | 5 
Detroit : ; ; 37.00 16. 80° 21. 00* 4 15.25 20.25 “055 a9 
Kansas City... , 40.50 mea 18.50 23.50 17. 50# 22. 50# .077t . 107t .057 wt ! 
Los Angeles ; ‘ : 50.00 10.34 14.50 10.342 14. 50# 10. 34 hele .042 . 06 12 
Minneapolis... : : 1.751 18. 20 24.70 098 .098 21.85 34.65 .048 : 
Montreal ‘ 85.00 60.00 3.62 14.00 20. 00 .10 13 .0975t .1I75t . 0675 . 135 165 
New Orleans.... 100.00 32.00 5 15.20 18.75 . 068 .095 .075t .10t ae .0785 a i 
New York...... 120. 00§ 65.00 2.75 17.00 22.00 .075 .10 .09F .125¢ er .075 | 
Philadelphia . 110.00 45.00 2.25 13.50 18.00 05 . 08 .O5t O8t .045 .08 oan 
Pittsburgh .. 115.00 40.00 eRe 19.00 24.00 .0775 . 1125 .086T -121t ae -. thank . 
St. Louis....... 195/120 35.00 er 19.70 24.70 . 08775 . 1075 .0825t Ti2st 045 .09 12 
San Francisco... ‘ : 50.00 Sd 12.00 18.00 12.004 18.00# 12.50% 23.00% .04 .0575 117 
Seattle. ... ; ae 35.00 nt So 25.50 25.50 17.00% 23.004 15.00 hee . 03 .19 20 


Note: Paving eaphalt, tank car or boat, f.o.b. Maurer, N.J., per ton, Bermudez, $25.00; Trinidad, $21.00. *Per sq. a tPer gallon. %4}x6x5}in. 
4x 5x9-in. Av.*Mexican. *Local reduction due to 20% reduction intra-state clase freight rates, only Georgia affected .| 2} in. 6 to 8lb. treatment. e F.o.! i 


er t 


n 


vere't 





CUI 


Birminghs 
Chicago 

Pitt eburgl 
a 


IRO 
—*. 
WARE 


Atlanta 
Baltimore 
Boston 
Chicago 
Cincinnat 
Cleveland 
Dallas 
Denver 
Detroit. 
Kansas C 
Los Ange 
Mi nneap 
Montreal 
New Orle 
New Y or’ 
Philadel 
Pittsburg 
St. Louis 
San Fran 
Seattle 
TB: 


| 


Atlanta. 
Baltimor 
Birming] 
Boston. 
Chicago 
Cincinng 
Clevelan 
Dallas. . 
Denver. 
Detroit. 
Kansas 
Los Ang 
Minnea) 
Montres 
New Yo 
Philadel 
Pittsbur 
St. Loui 
San Fra 
Seattle. 

*U 

No 





Atlanta 
Baltim 
Birmin, 
Boston 
Chicag 
Cinein1 
Clevels 
Dallas 
Denver 
Detroit 
Kansas 
Los An 
Minne: 
Montr 
NewO 
New Y 
Philad 
Pittsb 
St. Lor 
San Fr 
Seattle 
*Dit 
xMz 


Ww 
Bleact 
Calciu 

moi! 
of c 





eae eae 


ENGINEERING News-Recorp, NoveMser 5, 1936 667 


CURRENT PRICES OF CONSTRUCTION MATERIALS 


IRON AND STEEL PRODUCTS—BASE MILL PRICES 











STRUCT. REINF. RIVETS WIRE SH ———STEEL RAILS. -TRACK SUPPLIES ~ 
SHAPES- BARS 3-in. struc- NAILS PILING Per Gross Ton Angle Std. Tie Track 
PLATE 2-in. billet, tural Base Base Standard Light Re-rolled bars spikes plates bolts 
Birmingham... $2.05 $2. 10 $3.15 meee = eee $36.375 $35.00 $34.00 $2.55 $2.75 $2.00 $3.75 
Chicago ; 1.95 2.10 3.15 $2.35 36.375 35.00 34.00 2.55 2.75 2.00 3.75 
Pitteburgh..... 1.90 2.05 3.05 "2.05 2.25 36.375 35.00 34.00 2.55 2.75 2.00 375 
(eee meen neem tenant Re AR A AR RR i eee tte nnn en 
IRON AND STEEL PRODUCTS—F.O.B. WAREHOUSE, PER 100 LB., BASE PRICE 
F.O.B. STRUCTURAL REINFORCING BARS EXPANDED METAL LATH WELDED FABRIC REINFORCING SHEET 
w AREHOUSE SHAPES Per ~— _> _tin., base ~Per 100 sc yd. ee lots— —Per 100s8.f.,carloadlots— 6x6in., No PILING 
Per 100 lb., . Std. diamon . ribbed 4xl6in.,No. 4x!2in., No. 6 & 6 wires Per 100 Ib. 
base price New billet ** Rail steel esh, 3.4 1b. _— 4lb. 5& 10wires 8 & 12 wires Per sq.yd base price 
Atlanta Shean ess $3. 36 $2.34 $2.19 $21. 00 $23.00 $1.58 $1.20 $0. 1494 $2.70 
Baltimore , 3.00 2.75 2.60 24.00 26.00 1.45 tl . 1368 2.45 
Boston é , 3.74 3.10 2.062 22.00t 24. 00t 1.51 ‘ee . 1422 2.67 
itenns 3.30 2.10 1.95 20.00 22.00 1.44 Lit 1359 2.35 
Cincinnati 3.40 3.25 ee 25.01 29.50 1.43 1.10 1350 
Cleveland ; 3.31 2.75 2.60 20.00 22.00 1.42 1.09 1332 
Dallas... 3.45s 2.8252 2.6752 22.00 28.00 1.69 1.27 1593 3.005 
Denver 4.05 3.76 3.61 22.00 25.00 1.70 1.27 “1611 
Detroit. , 3.52 2.20 2.05 20. 007 22.007 1.45 Tt ~ 1368 2.53 
Kansas City e 3.85 2.75 2.60 19.00 21.00 1.55 1.18 . 1467 2.79 
Los Angeles . 2.35 2.45 : 23.00 27.50 1.72 1.29 . 1629 2.65 
Minneapolis 3.55 2.86 2.71 22.00 26.00 1.54 1.17 . 1458 2.67§ 
Montreal....... 3.25 2.15 2.15 32.50 35.50 2.46 1.82 . 253 2.30 
New Orleans. ‘ 20.75 23.75 1.59 1.20 . 1503 
New York.... ° 3.47 2.50 2.35 17.50 19.50 1.48 1.13 . 1395 2.69 
Philadelphia . 3.10 3.06 2.22 20.00 24.00 1.46 1.12 . 1377 2.56 
Pittsburgh....... 1.90 1.85f 1.90f 20.00 22.003 1. 38 1.07 . 1296 2.25 
St. Louis. . : 3.55 2.45 2.30 22.00 25.00 1.45 1. . 1368 2.30 
San Francisco....... 3.50 2.475 2.325 23.00 28.00 1.72 1.29 . 1629 2.60 
Seattle ; ciate oely 3.55 2.50 24.50 26.50 1.72 1.29 . 1629 2.60 
tBase Mill Price. Note: Shapes, bars and piling subject to quantity discounts. §Mill Price plus freight to Minneapolis. _tf.o.b. delivered. _2f.0.b. Houston 


PAINTING AND ROOFING SUPPLIES—F.O.B. 



































RED LEAD WHITELEAD —~—READY-MIXED PAINT- ROOFING SUPPLIES ( arload lots, f.o.b. factory - 
Per 100 lb. Per 100 Ib. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt Tar pitch, 
in 500-lb. lots in 500-lb. lots4 Ferric surfaced, 85- felt, per per 100 coating, 350 lb. bbl., per 
¥ in oil Graphite* Aluminumft Oxidet 90 lb., per sq. 100 Ib Ib. per gal. ton 

A i050 $7.75 $11.00 $1.60 $2.50 $1.40 $1.94 $1.70 $1.70 $.36 $25.60 
Baltimore........ 7.00 10.50 1.45 2.25 1.70 2.03 3.00 3.00 35 25.00 
Birmingham...... 7.25 11.00 2.35 2.35 1.85 2.01 Suan 1.77 . 36 22.00 
Boston. .... 7.00 10.50 1.80 2.60 .0475x 1.75 3.10 3.10 .42 20.00 
Chicago. i 7.00 10.50 1.35 ; aaa 2.47 2.23 2.24 -32 33.00 
Cincinnati ; 7.00 10.50 1.45 2.50 1.40 2.40 2. 39K 2. 30K .36 21.00 
Cleveland. . ; 7.00 10.50 1.70 2.45 1.40 1.55 1.75« 1.754 one 19.00 
Dallas. . ‘ 7.25 11.50 1.80 2.10 2. 35K 3.80 3.80 14 35.00 
Denver.... ‘ 7.50 11.25 2.55 2.25 3.55 >. 90 a 30. 00 
Detroit. os 7.00 10.50 1.65 2.30 1.40 2.50 2.65 2.50 35 30.00 
Kansas City 7.00 10.624 1.65 2.65 1.10 1.78 3.15 3.15 oae 24.50 
Los Angeles 7.25 10.75 1.60 2.25 2.30 2.00 1.50 45 

Minneapolis. ..... 7.00 10.62} ; moe cleat 1.75v 1.624y 1.62%y .29 B89 
Montreal......... ee 8.20 2.00 4.75 2.40 2.50 1.60 1.83 .50 1.52§ 
New York........ 7.00 10.50 1.7 2.35 1.50 1.75 1.62% 1.626 .232 22.00 
Philadelphia. . . 7.00 10 50 2.50 2.95 1.50 1.68 1. 864 1. 484 .37 22.00 
Pittsburgh... . 7.00 10.50 1.05 1.95 . 80 1.75 1.654 1.65 38 25.00 
eS 10.00 10.50 1.85 2.45 30 1. 83« 2.57 2.57 oy . 25.00 
San Francisco... . 7.25 10.75 1.80 2.75 1. 10-2.00 1.89 3.10 3.10 .38 26.00 
Seattle qa 10.75 1.80 2.85 20 3.30 2.66 2.60 . 60 30.00 


*U.S. War Dept. Spec. 3-49A. tASTM Spec. D266-31. $80% maximum ferric oxide. §Per 100 1b. Per roll, 65lb: xPerlb. v Minneapolis & vicinity 
Note: Red lead in oil 50c higher than white lead in oil. #Basis of quoting changed this month from list to 500-Ib. lots. 


MISCELLANEOUS ITEMS 


——WINDOW GLASS——. —EXPLOSIVES—. PILES 
Discounts from latest jobbers Per lb. dynamite 








Prices per linear foot, pine, with bark on, f.c.b. New York; delivered from barge 






; List, Sept. 15, aves delivered 50-Ib. cases 1} to 2c. per ft. additional: 
Single ee Double Thickness Gelatin Short Leaf— Long Leaf— 
A quality B quality 40% 60% Dimensions Points Length Barge Rail Barge Rail 
Atlanta........... 80% 807, $0. 135 $0.15 I2in. at butt...... 6in. 30to50ft. $0.16 $0.195 $0.16 $0.19 
Baltimore. . 88% 90% 145 -16 12in.—2ft.from butt. 6in.  50to 59ft. , - 20 .24 a 2 
Birmingham....... 88% 90% -095 WW 12in.—2ft.from butt. 6in.  60to 69ft. at 255 19 . 244 
BONE Sek knees 88-10-5% 90-10-5% 13 145 14in.—2ft.from butt. 6in.  50to 69ft. oan . 265 came aaes 
Chicago. ........4. 87%, 88% - 1050 - Ic 14in.—2ft.from butt. 6in.  70to79ft. .25 .275 i 
Cincinnati......... 89-10% 91-10% 27 .29 14in.—2ft.from butt. 5in.  80to 85ft. | (” @cate eteuxd 
ere ve eteeaes O39 on 7. mo 14in.—2ft.from butt. 5in. 85 to 89ft. 35 MN dawes 
DT nwasaesa'e a ; Bi 
NAMB 88% 90% “145 “16 RAILWAY TIES 6In. x 8 In. 7 be x 9 ‘a, 
ae 87-10% 89- 10% . 204 . 235 Prices f.o.b., per tie, for carload lots: by 8 Ft. by 8} Ft. 
Kansas City....... 85-10% 86-10% aon 15 { Oak, untreated......... £5 $1.00 $! * 40 
Los Angeles........ 90%* 90-4 & .1725¢ .1925¢ Piss i a:5 06 Pine, untreated........ axa 1.10 1.45 
Minneapolis....... 86% 87% 145 . 16 | Pine, creosoted....... ; 1.55 2.10 
Montreal.......... 60-30% 70-5% 18 . 1925 New York { Long-leaf sap pine, untreated..... 1.05 1.25 
New Orleans....... 88%, 90% 215 oan ***** | Mixéd oak, untreated...... . 1.20 1. 40 
NOW WA oc cesses 89% 90% .215x . 23x | White oak, untreated.. ciliates . 85 1.35 
Philadelphia....... 89% 90% 3 . 1450 Birmingham Red oak, creosoted.. 1.50 1.70 
Pittsburgh......... 88% 88% .10 115 von Southern pine, untreated *6x 0x86” .55* .70 
ee ee 89% 89% 13 145 | Southern pine, creosoted......... 1. 10* 1.30 
San Francisco...... 80% 85% 1475 . 1625 { White oak, untreated.. 1.15 1.40 
Seattle............ 90-10% 90-20% . 1425 1599 9 Chien... ) Oak, empty cell, creosote. 1.50 1.88 
*Dise. from list Aug. 1, 1929. tF.o.b. Arsenal. {Double thickness A & B. | cea comes 2 et 
xManhattan only — other Boroughs $6 per trip. _¢ carload lots eee anes 50 32 
CHEMICALS Los Angeles. . . Fir, creosoted......... ; = 2.40 
'» Sewage treatment, road werk, f.0.b. carlots, New York. : : Red oak, untreated.... , an eee 
neuen yowder, indrums, F.o.b. works, per 100-Ib.......... $2.00—2.25 Philadelphia. . . Red oak, creosoted..... . ‘ aekee 2.10 
Calcium chloride, 77-80%, flaked, in 400-lb. drums or 100-Ib. | White oak, untreated... . 1.05 1.45 
sndleture proof bagzs, f. ob. works, freight equalized with points St. Louis Red oak, untreated... ... 1.02 1.40 
CII, sn ep du ceas ctuwecsttccsactebinree 22.00-35.00 | “" ™ ****** ) Red oak, creosoted... . . 4 1.55 1.95 
Chlorine cylinders, perlb.delivered...................se0ee00: .055 Sap Pine or cypress, untreated. . 87 1.20 
Silicate of soda, 52 deg.,in drums, f.o.b. works, per Me seas 1.35 thats Wisintlene Douglas fir, green, untreated. . 45 . 63 
Soda ash, 58%, in paper bags, per 100 Ib. dense cee 1.25 . , ** | Douglas fir, empty cell, creosoic od, 1.14 1.56 
Sulphate of aluminum, commercial, in 100-Ib. bags, per “Saree 27 .00—30.00 Madtresl Birch or maple, untreated........ .65 75 
Sulphate of copper, in bbl., per 1004b..............0-.000055 ; 4.00 ontreal,..--+ Birch or maple, creosoted oe ee 1.05 1°35 
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CURRENT PRICES OF CONSTRUCTION MATERIAL S 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 


CONCRETE 
SEWER PIPE 
Per ft., delivered; 
ASTM C 14-35 
I2in. 24in. 

%. 45 


NoveMser 5, 





CLA x. paen 


Per 1.00 io ih. car- 
load lots, f.o.b 
Bin. 

$128.00 

170.00 
229.00 
153.00 


———-WROUGHT STEEL PIPE 
Full standard weight. # 
Butt Weld 3} to 6in., La; 

G: alv. Blac k 


C. 1. PIPE ——VITRIFIED SEWER PIPE— 


Per foot, delivered, ASTM C 13-35 
8in., I2in. 24in., 30 ir 
8.8 &.8. ds 6 in. 

$0. 25dl . $85.00 
. 28 5 110.00 

85.00 

99.00 

60:00 


Ito 3in., 
Black 


Per net ton, 
f.o.b. 6 in 

to 24in.* 
Atlanta... . $43.00 
Baltimore . 46.50 
Birmingham 39.00 
Boston 46.50 
Chicago 47.50 


Cincinnat . : 5. 00 
Cleveland . 50 
Dallas .00 
Denver .00 
: » 
Detroit ae . 50 
hhausas City.... 00 
Los Angeles 50 
Minneapolis . 50 
Montreal .00 
New Orleans 5.00 
New York ». 00 
Philadelphia 00 
Pittaburge 40 
St. Louis 46.00 
San Fr 47.00 
Seattle. <i 48.50 
*b. & s. clase Band heavier, C/L lots, 200 tons and over. Bur- 
lington, N. J. (base) $43.00 Gas pipe and class A, $3 per ton 
additional, 4-in., $3 per ton additional. 30 in. and larger usually 
$2 per ton less. 


oh 
.0.b, 


Qa 
2 


49.5 40.5 


Os 6s 
120.00 59.75 48.75 
198.00 58.75 


88.50 . ° 61 i 
260.00 : ‘ .5 1.5 
esses 5 0 

) 


w a 


ae 


sac 


180. 
136. 





cm 


ang en] ast ane we — bw 
—_ es my} 
++ 


54.1 


~ 


PWOk| mwa —|_ SO aN| Noh wr ? 
~ 


as 
Bs 
2. 
| 
2.( 


++ 


SENRaAS 
Sue Vsoe 


47.50" 54,375" 
41.3% 53.398 
61.5 67 38 
47.125 54 43 
47 50 39 
65.80 57.25 66.75 56 
1 warehouse, except Pittsburgh pric: 


Idec.; | 


mH 


175.00 
69.00 


1. 

; a 
8.68 1 
. -P 

85.00 ; ° 2. 
+z 


4.923 
3.96 
5.67L 
7.55T 


wow ee SUN 


coo. 


103.50 
85.00 80 
#Discounts from standard list for delivery fror 
f.o.b. mill. Base price $200 pe: net ton. L‘st prices per ft.: 4 in., 8c; } in. 
17c.; 2in., 37¢.; 2) in., 58}e.; 2 in., 76}¢.; 4in., $1.09; 6in., $1.92. 
*2}to3in. *Resale price to consumer, car load lots shipped from mill. 
dDouble strength. !List todealers. Llist. tSales & munici 


ancisco 


Von — 


tLeas 30% inC ‘l.Lots. e¢ Concrete C pal taxes extra. 


LUMBER AND TIMBER—PER M FT. B.M., CARLOAD LOTS F.O.B. 


SHORT LEAF YELLOW PINE AND DOUGLAS FIR———————_- 
P. is No. 2common or better and for No. 1 N.C. Box. All Fir planks No. 2 common; Fir 


lvert pipe reinforced . 





LONG LEAF Y.? 
Merchantable = ¢ 


— 


ANS. L. Y. 


Atlanta 
Baltimore 


Rirmingham 


Chicago 
Cincinnati 
Cleveland 
Dallas 
Denver. 
Detroit. 


Kansas City 


Los Angeles 
Minneapolis .c 


Montreal 


..Sout 


. Bouthern Pine 
.. Southern Pine 


Douglas Fir 
. Southern Pine 
Long leaf 


Roofers N 
Douglas Fir 
So uthern . ine 


Fit 
Southere Pine 
. Southern Pine 


ie Doug: as Fir 


Southern Pine 

Dougiss Fir 
1ern Pine 

Douglas Fir 


. Douglas Fir 
.Western Pine 


Douglas Fir 


.. Pine 


Douglas Fir 


timber ie No. | common. 


1x6, 


$16 
23 
21 
22 


27 
29 
25 
30 
d33 


42 


26. 


25. 


27. 
32 
45 
42. 
45 
39 


50 
50 
50 
00 
00 


Y.C. Pine 29.00 


00 
00 


Su 


00 
: 
0 
50 


50 
00 
00 
00* 
00* 
00 
50 





New Orleans 
New York 
Philadelphia 


Pittsburgh 
£t. Louis 


San Francisco 
Seatue 


_ Southern Pine 


Douglas Fir 
Southern Pine 
Douglas Fir 


.. Southern Pine 


Douglas Fir 


.. Southern Pine 


Douglas Fir 


...Southern Pine 


Douglas Fir 
Douglas Fir 
Dougias Fir 


23. 


28 
34 


30. 
45. 
30. 
38. 
29. 00*x 


20 
15. 


50 
50 
00* 


00 
00 
50 
52 


50! 
50 


1x8,8 


$16. 
24. 
. 50 
21. 


1) 


22 
2 


27. 


29 


32 
35. 
42. 
26. 
26. 
28. 


32 
51 
42 


45. 


39 


25. 


30 


35. 
31. 


45 


31. 


39 
30 
20 
15. 


*Delivered. tSpruce. {Long-leafed Y.P. §Norwa 


8545, 


*Rghb: 


eContractors in Minneapolis and St. 


25. 


50 
50 


00 
00 


.00 


00 
50 


50 


00 
10 
‘Oem 
50 
00 
00 
00, 
50" 
00* 
00 
50 
50 
00 
00* 
co 
00 
90 
70 
00*x 
50° 
50 
Pine. 


2x4,8 


$16. 


27 


28. 


22 
25 
31 
29 
33 


2. 
38. 


38 
43 


26. 


26 


29 


40 
28 


33. 


33 
38 
32 
45 
3/ 
39 
29 


21 


15. 


50 
50 
50 
00 
00 


Wy 
00 
50 


50 


00 
25 


00* 


50 
50 


.00 
32. 


59 
3 
49. 


00, 
n0* 
00* 
00 
0) 
00 
00 
00* 
00* 
60 
0) 
65 
70 


00*x 


00' 
50 


2x6,8 
$18.50 
26. 50 
29.50 
20.00 
24.00 


33 .00¢ 
33.00 
32.50 


Lengths up to 20 ft. 


2x8,5 


25.00 


49. 00t 
35.00 
32.50 


up to 20 ft 
2x 12,2 12x12 
$38. 5 


3x12,” 
$24.00 
37.50 
30.50 
30.00 
45.00 


73.09t 
35.00 
45.50 


2x10, 
$20.00 
29.00 
28.50 
23.00 
28.00 


55. 00T 
35.00 
35.50 


12x12,8 


35.00 





24.50 


32.00 
36.00 


43.00* 
26. 50 


25.50 
28.00 
32.00, 
41.00* 
43.00* 
47.00 
49.00 


25.00 
29.00 
35.00* 
38. 00* 
32.00 
45.00 
$3.7) 
38.55 


28 .00*x 


21. 008 
14.50 


«Northern Pine. 


25.50 


36.00 
36.90 
43.00* 
26.50 


26.50 
29.060 
34.00, 
41.00* 
43.00* 
48.0) 
49.00 


27.00 


36.52 
39.10 


21. 50¢ 
14.50 


“Native. ¢Atship’s tackle. 
‘aul get 15% disc. from list. f Douglas Fi 


29.00*x 


39.50 
43.75 
49.00 
50.85 
52.00% 
38.00 
42.50 
35.00 
33.00 36.00 


36.00,  45.00y 
55.00% 59.50 
42.00 


38.00 
37.00 
45.00* 


28.50 


38.00 
33.25 
47.00* 
30.50 
27:00 
29.00 
34.09, 
42. 00* 
43.00* 
58.00 
41.50 


43.75 
44.00 
65 25 
56. uu* 


52.00 
65.29 


46. 00f 
59.85 


ol. 50 
43.00 
36.00 


68. ‘05, 


32.00 44.00 


42.50 eg 
. 50.00 60.00 


58°00" 
54.00 


42.00 82.00 76.00 


54.00 
77.50" 
42.00 
45.00 
47.75 a ate 
53.25 53.25 
30. 00*x 
22.508 
14.50 


54.00% 71.00 70.00 
22.008 iba 
20.00 


410% Disc. taken off, 


22. 00# 22.008 


21.00 20.00 
2X ard prices. x5M ft. or wien 


Pe 


CURRENT BUILDING AND CONSTRUCTION WAGE RATES PER HOUR 


Baltimore. . 
Birmingham 
Boston.... 


Cincinnati 


Denver...... 


Detroit. . ; 
Kansas City 
Los Angeles 


Minneapolis... 


New Orleans 
New York ‘ 
Philadelphia _ 
Pittsburgh... 
St. Louis 

San Francisco 


Skilled Avg.: 


Bricklayers 


$1.125 


Carpenters 
$0. 40/1.00 


1.10 
1.00 


.70 


1.175 


(Bricklayers, Carpenters, Ironworkers) $1. 


Structural Iron 


Workers 


——Common_ Labor—— 
Building Heavy Const. 
$0. ~, ;* 


387. 40t 


Hoisting 
ngineers 
1.00/1.50 
1.25 
1.125 
.90/1.425 
1.00/11. 25 
1.50 


1.25 
65/1. 00 


Plasterers 


1.25 
1.25 


178 Commen Avg. $0.583 ft PWA 
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a }) 


ae hina sd ; . 
ae et ae: ee ee 


